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ABSTRACT 
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(Xumber, ammunition and explosives, storage of hazardous commodities, 
riiscellaneous commodities, subsistence); and preservation, packaging, 
a.id packing. Appendixes include six explanations of various codes. 
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WAREHOUSING OPERATIONS 
Course Introduction 



WAREHOUSING OPERATIONS i% deslmed to Intttruct you In the procedures used In VRfthousing 
operations* Although the actual skills of effective^ warehousing mst be gained froo ejtperl* 
ence» this course will Instruct you In the fundamentals for laying out storage areas» conputlny 
storage space and Mterlals handling e<)u1|Ment» storage of var'^js cmmdltles* and the proce* 
dures used In preservation* packaging* packing^ and narking of nlTltary supplies and equipment* 



ORDER OF STUDIES 



Reserve 

Lesson Stu<ly RetlroMnt 

Hiinbw Hours Credits 

1 Z 0 

? 4 2 

3 3 1 

4 3 1 

5 3 1 

6 4 1 
3 1 

2r -7 



Subject Hatter 

Introduction 
Storage Space 

NaterTals Handling Operations 
Storage Procedures 
Storage of Special Coonodltlas 
Preservation* Packaging* and Packing 
FINAL EXAHINATION 



EXAHIKATION: Supervised final examination without textbooks or notes; tine HmU. 
3 hours. 

MATERIALS: NCI 30. 3h* Warehousing Operations . 

Lesson sheets and answer sheets. 

RETURN OF Students who sucessfuTTy conplete this course are permitted to keep the 

MATERIALS: course materials. 

Students dtsenroTTed for Inactivity or at the request of their conunding 
officer will return all course materials. 
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MCI-R24h 



mFOKMATION 



FOR 



MCI STUDENTS 



Welcome to the Marine Corps Institute training program. Your interest 
in self-improvement and increased professional competence is noteworthy. 

Information is provided below to assist you in completing the course. 
Please read this guidance before proceeding with your studies. 

1. MATERIALS 

Check your course materials. You should have all the materials listed 
in the "Course Introduction". In addition you should have enough enve- 
lopes to mail all lessons back to MCI unless your lesson answer sheets are 
of the self-mailing type. If your answer sheets are of the pre-printed 
type, check to see that your name, rank, and social security number are 
correct. Check closely, your MCI records are kept on a computer and any 
discrepancy in the above information may cause your subsequent activity 
to go unrecorded. You may correct the information directly on the answer 
sheet. If you find a discrepancy and correct it, ensure you correct this 
information on all your answer sheets. If you dia not receive all your 
materials, use tRe enclosed Student Request/Inquiry {MCI-R14J to notify 
MCI of this fact and what you require. (Note: The MCI-R14_may be mailed 
to MCI without envelope or stamp. 

2. LESSON SUBMISSION 

It is most important that you complete the required information at the 
top of each answer sheet that does not have your name and address pre- 
printed I it. In courses in which the work is submitted on blank paper 
or printed forms, identify each sheet in the following manner: 

DOE, John J. Sgt 332-11-9999 
0?..4g, Forward Observation 
Lesson 3 

Military or office address 
(RUC number, if available) 

Submit your lessons on the answer sheets provided. Complete all blocks 
and follow directions on the answer sheet for mailing. Otherwise, your 
answer sheet may be delayed or lost. If you have to interrupt your studies 
for any reason, you may request a single six month extension of time by 
contacting your training NCO. If you are not attached to a Marine Corps 
unit you may make this request by submitting the enclosed MCI-R14_. You 



are allowed one year from the date of enrollment to complete this course. 
Your comntanding officer Is notified of your tatus through the monthly 
Unit Activity Report. In the event of difficulty, contact your training 
NCO or MCI inmediately. 

3. MAIL-TIME DELAY 

Presented below are the mail-time delays th^it you may experience be- 
tween the mailing of a lesson and its return to you. 



TURNAROUND MCI PROCESSING TOTAL NUMBER 
HAIL TIME TINE DAYS 
EAST COAST 10 5 

MIDMEST 12 5 17 

WEST COAST 16 5 21 

OVERSEAS 24 5 29 



You may also experience a short delay in receiving your graded last 
lesson and your final examination due to administrative screening required 
at MCI. 

4. GRADING SYSTEM 



LESSONS EXAMS 



GRADE 


PERCENT 


MEANING 


GRADE 


PERCENT 


A 


94-100 


— EXCELLENT 


— A 


94-100 


B 


86-93 


— ABOVE AVERAGE -- 


8 


86-93 


C 


78-85 


— AVERAGE 


— c 


78-85 


D 


70-77 


— BELOW AVERAGE -- 


— D 


65-77 


NL 


BELOW 70 " 


— FAILING 


— F 


BELOW 65 



You will receive a percentage grade for your lessons and for the 
final examination. All lessons must be COMPLETED AND PASSED before 
you will be administered an exam. The grade attained on the final 
exam is your course grade. 



5. FINAL EXAMINATION 

ACTIVE DUTY PERSONNEL: When you submit your LAST LESSON, your exam will 
be mailed automatically to your commanding officer. The administration of 
MCI final examinations must be supervised by a commissioned or weirrant of- 
ficer, or a staff NCO (equivalent or higher). 

INACTIVE DUTY OR CIVILIAN EMPLOYEE: The exam may be supervised by 
a director of civilian personnel, civilian training officer, clergyman, 
or local school official . 
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6. COMPLETION CERTIFICATE 



The completion certificate will be mailed to your commanding officer. 
For non-Marines, it is mailed to your supervisor. 



7. RESERVE RETIREMENT CREDITS 

Reserve retirement credits are awarded to inactive duty personnel only. 
Credits awarded for each course are listed in the "Course Introduction" and 
are only awarded upon successful completion of the course. Reserve re- 
tirement credits are not awarded for HCI study performed during drill 
periods if credits are also awarded for drill attendance. 

8. DISENROLLMENT 

Only your commanding officer can request your dlsenroUment from an 
MCI course. 

9. ASSISTANCE 

Consult your training NCO in the event of course content problems. 
Should he be unable to assist you, HCI is ready to help you whenever you 
need it. Please use the enclosed Student Course Content Assistance Request 
(MCI-CP19_) or call the Autovon telephone number listed below for the 
appropriate course writer section. 

PERSONNEL/ADMINISTRATION 288-3259 

COHMUNICATIONS/ELECTROMICS/AVlATIOri 288-3604 

INFANTRY 288-3611 

ENGINEER/MOTOR TRANSPORT 288-2275 

SUPPLY/FOOD SERVICES/FISCAL 288-2285 
TANKS/ARTILLERY/INFANTRY WEAPONS REPAIR 

L06ISTICS/EM8ARKATI0N 288-2290 

For administrative problems call the MCI Hotline; 288-4175 

For commercial phone lines, use area code 202 and prefix 433 instead 
of 288. 
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10, STUDY HINTS 

By enrolUnjt In tbU course^ you have 
shown a desire to Improve the ikllU you 
need for effective Job performance* and 
MCI has orovtded materials to help you 
achieve yoiir f^onh Now all you need is 
to develop your own method for using 
these materials to best advantage. 

The following guidelines prei»ent a four* 
part approach to completing your MCI 
course successfully; 

0 Make a "reconnaissance'* of 
your materials; 

0 PUj your study time and choose 
a good study environment; 

0 Study thoroughly and system- 
atically; 

0 Prepare for the final exam* 

a. MAKE A "RECONNAISSANCE'' OF 
YOUR MATERIALS 

Begin with ^ look at the course 
Introduction page. Read the COURSE 
INTRODUCTION to get the ''big 
picture*' of the course. Then read the 
MATERIALS section near the bottom of 
the page to find out which text<a) and 
study aids you should have received with 
the course. If any of the listed materials 
are missing, see paragraph 1 of this 
pamphlet to find wt how to get them. If 
vou have everything that la listed, you 

e ready to Veconndter' your MCI 
courne. 




ilead through ^he tahle(s) of contents 
of your textts). Nole tlie various subjects 
covered In the course and the order In 
which they are taught. Leaf through the 
text(s) and look at the Illustrations. 
Read a few lesson questions to get an 
idoa of the types that are asked. If 
MCI provides other Htudy alds» such as 
a slide* rule or a plotting board, familiarize 
yourself with them. Now, get down to 
lipeciflcs t 



s 

T 
U 
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G 
U 
I 

D 
E 



b. PLAN YOUR STUDY TIME AND CHOOSE 
A GOOD STUDY ENVIRONMENT 

From looking over the course materials, 
you should have some Idea of how much study 
you will need to complete this course. But 
"some Idea" Is not enough. You need to 
work up a personal ^tudy plan; the following 
steps sliould give you some help. 

(l) Get a calendar and mark those days 
of the week when you have time free for study. 
Two study periods per week, each lasting 1 
to 3 hours^ are suggested for completing the 
minimum two lessons required each nwmth 
by MCI. Of course, work and other schedules 
are not the same for everyone* The Impor^ 
tant thing la that you schedule a regular time 
for study on the aaooe days of each week. 




(|) Read the course introduction page 
again. The section marked ORDER OF 
STUDIES tells you the number of lessons In 
the course and the approximate number of 
study hours you will need to complete each 
lesson. Plug these study hours Into your 
schedule. For example^ if you set aside two 
2-hour study periods each week and the ORDER 
OF STUDIES estimates 2 study hours for 
your firs*' lesson^ you could easily schedule 
and complete the first lesson In one study 
period. On your calendar you would mark 
*'l^sson 1" on the appropriate day* Suppose 
that the second lesson of your course rrqulres 
3 study hours. In that case« you would divide 
the lesson In half and work on each half 
during a separate study period. You would 
mark your calendar accordingly. Indicate on 
your calendar exactly when you plan to work 
on each lesson for the entire course. Do not 
lorget to schedule one or two study periods 
to prepare for the final exam. 
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@ stick io your schedule. 

Hestdes plariritri(j your study time, you 
should also choose a stutty environment that 
is right for you. Most people need a quiet 
place for study, like a library or a reading 
lounf^e; other people study better where 
there Is Uackground music: attU others prefer 
to study out-of'doors. You must choose your 
study environment carefully so that tt ftls 
your individual needs. 

C. STOOy THORCXJCHLY AND 
SYSTEMATICALLY 

Armed with a workable schedule and 
situated in a jjood study environment, you 
are noMv ready to attack your course, lesson 
by lesson. You will find your first study 
assignment and your first written assignment 
on pa^e 1 of lesson 1. On this page you will 
also find the lesson objective, a statement 
of what you >^hould ^e able to do after com* 
pletln^ the assignments. 

DO NOT begin by r.^adlng the lesson 
questions and flipping through the text for 
antiwers. If you do so, you will prepare 
to fail, not pass, the final exam* Instead, 
proceed as follows: 

Qj Read the study assignments care- 
fully. Make noted on the Ideas you feel are 
Important and mark ^ny portion you have 
difftcjlty understanding. 




© Herf^tid tlie portions you marked 
In Htpp Q) When you have m^^stered 
the Hiiifly ^s^tl^nmen^ .start to work on 
the written oj;:ilgnment. 

@ l^';id r-ArU f^ut^fttion In tfic written 
aHslfrnnient can?fully, 

Q) Anj^Wf^r r|Up;*tionH that you are 
surr nf Jind leave the others hlank. 

6 



(5) Reread the portions of the study 
assignment that explain the Items you left 
blank. 

(D Complftte the written assignment 9nd 
send It to MCI for grading. 

(D C;o on to the ne> < lesson. 

Follow the same procedure for each 
lesson of the course. If you have problems 
with the text or lesson questions that ycni 
cannot solve on your own, ask your section 
OIC or NCCMtC for help. If he cannot aid 
you, request assistance from MCI on the 
MCI Student Course Content Assistance 
Request Included In this pamphlet. 

When you have passed the fltval lesson, 
the final exam ^lU be aent to your training 
officer or NCO. 

d, PREPARE FOR THE FINAL EXAM 




How do you prepare for the final exam? 
Follow these three steps: 

© Review each lesson objective as a 
summary of what was taught In the course* 

(D Reread all portions of the text that 
you found particularly difficult. 

(S) Review all the lesson questions, 
paying special attention to those you missed 
the first tlm** s;^und. 

tf you follow these simple steps, you 
should do well on the final. GOOD lAICK ! 



Chapter 1 
UrrRODUCTIOK 

M. CONCEPT OF THE MARINE CORPS UNIFIED rVJERIEL MAHAGEtOT SYSTEM (MUritIS) 

a. General. The Marine Corps Unified Materiel Manageaent System (MUMMS) Is an Integrated 
system of centralized supply management. It Is designed to meet all Internal and external 
Karlne Corps requirements by using modern management and automatic data proc«ss1ng techniques. 
This supply sy^teni operates from a single Inventory Control point (ICP) and two Marine Corps 
Logistic Basf-* (MCLB's). MUMMS Is composed of 16 subsystems, which may btr added to» revised* 
combined, or possibly deleted as the system requlrenients Indicate. The adoption of MMMS 
brought many changes and added new dimensions to the Marine Corps supply system. 
Responsiveness In the keynt^e of the system. This responsiveness Is possible through the use 
of the automatic digital network (AUTODIN) and the centralUatlon of Inventory control and 
stores accounting. Automatic digital network terminals are Installed at all Marine Corps 
activities which have receive*" capabilities. The Inventory Control Point Is located at the 
Marine Corps Logistic Base, Albany* Georgia. 

b. The Marine Corps distribution system . The ^;ar1ne Corps distribution system comprises 
all actions required in the acquisition, avall-^^blllty* and disposal of materiel assets of the 
Marine Corps. Distribution of supplies Is controlled from the time they enter the military 
supply system until they are Issued. Total system responsiveness requires contributions from 
elements of Headquarters Marine Corps, the ICP» and the Karlne Corps Logistic Bases. The 
MCLB's established under the supply distribution are equipped with computers. The main supply 
distribution points are: 

MCLB. Barstow, Calif. 
MCLB, Albany, Ga. 

Now let's take a look at the responsibilities of the units that help make the distribution 
system function. 

(1) Inventory Control Point (iCP) . The Marine Corps Logistics Base* Albany, Georgia 
nas technlcaT control over all supplies affecting each MCLB. Th^ ICP Is the 
central supply processing point for the Marine Corps supply system. It controls 
the Inputs availability, and disposal of materiel. The ICP Is responsible for 
receiving and processing requisitions from customers^ providing the MCLB's with 
copies of contracts and procurement Instructions, and with Instruction as to the 
disposition of ail requisitions Initiated by the customer. 

iZ) Marine Corps Logistic Base (MCLB) . The mission cf a MCLB Is varied. Their 
genera) mission is to receive* store» and Issue materiel from the distribution 
system for the logistical support of the Marine Corps. They also have the 
additional responsibility of functioning as major maintenance and repair 
Installations. The MCLB determines the requirements* procedures, and 
decontrolled Items as required and performs item accounting for all Items 
procured. At the present time the main distribution points (MCLB's) are 
operating under subsystem 06 (Mechanization of Warehousing and Shipment 
Processing, MOUA ?). The administrative functions and tasks required in the 
operation of the distribution system are organized Into the 16 subsystems of 
MUMMS. These subsystems all combine to complete the MUttIS system. 
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c. InterrftUtionship . Figure 1-1 shws the Interrflattonshlps of MUHHS. The chart 
Indicates the use of the AUTODIN network xo keep all units In Immdlate contact with each 
other. As figure 1-1 Indicates^ MUNMS depends on oth^tr activities outside the Marine Corps. 
This Is to give you a general setup of the MUHNS concept. Only those subsystems that concern 
you as a warehouseman will be discussed In this course. 



SUBSYSTEM RELATIONSHIPS 



INVMTOIY CONTtOl N>IMT IMIIt^'l COIPS lOOIMIC SUPPORT »ASU 




Fig 1-1. MUHHS system Interrelationships. 
1-2. THE SUPPLY CYCLE 

a. phases of supply . The functions of supply are many and varied. The phases of supply 
baslcalry worK the saine for all supply units regardless of size. Before any supply unit can 
function^ It must determine the requirements for supplies^ determine the method or means of 
procuring the supplies^ and then accoir, llsh the actual distribution or Issue of the Items to 
the people that need them. The functions of supply can be grouped Into three broad categories: 

(1) Oetermlnatlon of requirements . Of the three supply functions or phases* probably the 
most important is tne aewnlnatlon of requirements^ which Is the responsibility of 
the Individual commander. 

(tfi Procurement . Procurement Is the actual tool or method by which needed material Is 
Obtained. It can be best described as the act of requisitioning* purchasing^ 
renting* leasing, or otherwise obtaining supplies or services. 
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(1) Base iMterie T battalion. The base mterlel battalion provides the supply functions* 
the direct support confrVrTYnS^other functions of supply support necessary at a garrison-type 
activity. The dutlos of the various divisions and branches of the base materiel battalion 
pardllel those of like divisions and branches at a Marine Corps Logistic Base. 

(2) Direct-support stock control (DSSC) . Under the present concept of IIUWIS* the DSSC Is 
subsystem 07. It serves the function or a retail outlet for the customer at post and station 
activities. This subsystem can be compared to a small scale service unit. The operation of 
each DtSC may vary* but the overall operation remains within the concept of the basic ^ICO 
P4400.7C . rtaterlel positioned within the OSSC belongs to the distribution system* and the 
!CP accounts for tSe materiel by money value only. There are several types of customer outlets 
\A\ith make up the OSSC. These outlets are self-service centers^ shop stores^ clothing sales 
and Issues* and aoniunltlon dumps. 

1-4. THE PRIORITY DESIGNATOR SYSTEM 

This systen Insures that the roquests for material are processed In accordance with the 
military Importance of the requlsltloner and the urgency of need. Ulthin the priority 
designator systef.t there are 15 distinct priority designators^ and preference Is given to those 
of greater nilltary Importance. Priority designators 02 and 03 should be used In peacetime 
only under oxtreiK circumstances. If correctly used by the requisitioning activities and 
recognized by the warehouseinan* these designators will provide a basis for true emergency 
service. The priority designator system will be explained In a later chapter of this course. 

1-5. WAREHOUSE PUBLICATIONS AtlD DIRECTIVES 

One of the continuing probletas In the area of supply Is knowing whe*^ to find the 
instructions necessary for effective and efficient operations. The purpose of this paragraph 
\z to help you become familiar with the various sources of warehousing procedures taught and 
referred to In this course. It Is necessary for you» In your dally worlc^ to have a knowledge 
of the publications and directives affecting warehouse operations. 

a. Storage and fteterlals Handling (DOD AUS.ig^R-^l) . This publication Is the basic 
warehousing text for the entire department of Defense. It has 8 chapters^ each dlvl^ Into 
sections for a clearer understanding of the materiel Involved^ and 3 appendices. 

b. Mechanizatio n of Warehousing and Shipment Processing Manual (HOUASP) (HCO P4400.75 ) . 
This manual fs one of the family of manuals of the Marine corps Unified Materiel Management 
Systf^n (ttUFlftS) and prescribes the standard procedures for processing transactions between the 
Inventory Control point (ICP) and the fiDUASP sil^system at the Marine Corps Logistic Bases. 
The procedures contained In this manual are designed to achieve maximum standardization of 
transaction processing bet\^en these activities and to simplify warehousing and shipping 
Operations by eliminating unnecessary manual systet,is and reports. 

c. Preservation* Packaging^ and Packing of illH.^ry Supplies and Equipment (tICO P4030.21 
and HCO P4Q30.31 ) . These pubiicationr were prepared for io^nx use by an the Armec Forces. 
}ni})Oug*i tnese publications are not discussed In detail In this course^ they should be used as 
a reference for warettousing operation* Involving cleaning^ drying^ protecting^ packing^ and 
the ))ke. Military soeclflcatlon^ MIL-P-116 t rtethods of Preservation^ should be consulted In 
conjunction with tICO M030.21 arc! rtCO P4030T31 . 
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d* HITIUry Standard Harking for Shlpwnt and Storiae CHIL'STD*Tg9H l. This manual should 
be consuTtea to insure proper marKing ot supplies ana equipmnt to reduce the problens Involved 
In shipiient of liqroperiy marked containers. Instructions In th1$ mnual will also help 
eliminate the cost of repack^^^g tnd remarking of supplies* 

e* Harlne Corps Warehousing Hanual (HCO P44S0.y) . The Instructions In this manual provide 
guidance and Tiarlne Corps policy and procedures to be followed In establishing, tjslng, 
eitpanding, Inactivating, and disestablishing storage tnd warehousing operations. This manual 
tlso provides guidance In warehousing and rewarehousing of material within the Marine Corps 
stores system and the establishment of a standard field warehousing system. 

1-6. CLASSES OF SUPPLY 

a* Purpose . The primary purpose of the ten classes of supply Is to provide an 
administrative procedure or tool of convenience for Identifying tnd grouplnfi like Items Into 
classes which aid 1r planning, authorizing supply levels, tnd identifying supply locations. 
In addition, the grouping provides a common language for reference purposes and eitchtnge of 
supply Information. CUss^s of supply are not, however, used In the requisitioning of 
supplies, budget, or 1nven«;ory management. This widely used system of grouping supplies is 
the most Important for logistical purposes. Read carefully the chtrt on the neitt page to get 
tn Idea of the present system which Is used throughout the Marine Corps. 

b. Utillri tlon. The supply class structure Is widely used by the Department of the Anny. 
The Air Force "does not use classes of supply as such, but makes references to material In such 
terms as war consumables, war readiness spare kits, and station and housekeeping sets. The Air 
Force utilizes the supply classes as required In Joint operations. The Department of the Havy 
uses supply connodlty grouping In supply operations. Subsistence, POL, and anmninltlon are 
regarded as commodities which need no additional Identification. During amphibious operations, 
naval units utilize the classes of supply and refer to them while supporting the Marine Corps 
units. 

c. The 10 classes of supply . The classes of supply listed In figure 1-2 will provide til 
elements of the DOb a major tool for logistic planning and operations. Throu^ the use of these 
supply classes, more realistic Information and data will be available for use In performing 
appraisals of logistic problems. These classes of supply permit definite and manlngful 
eitpresslon of authorizations and levels. The 10 classes provide planners at all levels In all 
services with a unlfom system for stating their authorization and levels. The homogenous 
grouping of material by distinctive class and subclasslfl cation permits realistic planning for 
movement^ receipt, storage, and Issue of supplies. 
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Cl ass I - Subsistence 

A - Air {Inflight rations) 
C - Combat Rations 3/ 
R - Refrigerated subsistence 
S - Non - refrigerated subsistence 
(less coinbat rations) 

Class n - Clothing, Individual equ1(*(nent> 
tentage» organizational tool sets» toolkits^ 
handtoolsi adnifnistratlve and housekeeping 
supplies and equipment. 

B - Ground support materiel Zl 
E - General supplies 
F - Clothing and teittlles 
H - Weapons 

T - Industrial supplies 5/ 

Class III - POL: Petroleum fuels* lubricants, 
Kyjf'aljnc and insulating oils, preservatives* 
liquid and compressed gasses, bulk chemical 
products, coolantSt de-Icing and antl-freeze 
con^onents and additives of such products* 

and coal. 
A - Air 

U ^ Ground (surface) 

Class ly - Construction: Construction 
material* to Include Installed equipment 
and fortification/barrier material. 

tlo subclasses ^f supply 

Class V - Anwunltlon: Of all types (includ- 
Ing chenrlcaU radiological and special wea- 
pons)* bombs, eitploslVes* mines* fuzes, 
detonators* pyrotechnics, missiles, rockets, 
prop^Ilants, and other asoclated Items. 

A - Air 

U - Ground (surface) 



Class y i - Personal demand Items, 
(non-mlfitary sales Items). 

No subclasses of supply 

Class VU - Major enJ Items: A final 
combination of end products which Is 
ready for i's Intended use; 1. e.* 
launchers* tanks* Vehicles, mobile 
machine shops, etc. 



A - Air 

B - Ground support materiel 2/ 
D * Administrative Vehicles \l 
G - Electronics 
K - Tactical Vehicles 

L - Missiles 

M - Weapons 

N - Special weapons 

Class VIII - Medical materiel. Including 
ni53T53rrp?culiar repair parts. 

No subclasses of supply 

Class IX - Repair parts (less medical 
pecuTW repair parts): all repair parts 
and components. Including kits» assemblies 
and subassemblies (reparable and 
nonreparable) required for maintenance 
support of all equipment. 

A - Air 

B * Ground support materiel V 

D - Administrative Vehicles 7/ 

G - Electronics 

K * Tactical Vehicles 

L - Missiles 

M * Weapons 

N * Special weapons 

T - Industrial supplies y 



Class X " Materiel to support non-military 
programs (e.g., agricultural and economic 
development) not Included in classes I - iX. 

Kote: Major classes are In Roman numerals; subclasses \l are in Arabic letters. 

(Footnotes are on the next page.) 



Fig. 1"2. Ten classes of supply and their subclasses. 



1/ The alpha code for the subclasslflcatlon of classes 11^ VIU ^nd IX represents^ «f1th one 
exception^ materiel category designators used In supply management. The exception Is A (a1r)» 
which Is used for all applicable classes* Alpha codes not used as materiel category 
designators were assigned as subclassif Icatlons for classes I» IIU and V* An addition sub* 
classification materiel category designator (A through T] could be found In combination with 
the designated subclassif leaf Ion. Fof example^ class V U designates **AmDiun1t1on» A1r» 
Klsslle.** These subclassif Icatlons nay be found In use by unified md specified commands or by 
the other services. The Marine Corps» however^ does not Intend to use materiel category 
designator subclassif Icatlons with a major classification unless they are specifically linked 
with one of the other major classifications above. Permissive coding does allow the services 
to subclass1f1cat1ons» If they are required^ for materiel use only. 

Z/ Includes power generators^ construction* barrier* bridging* f Ireflghting* petroleum and 
napping equipment. 

3/ Includes gratuitous health and welfare Items. 

4/ Commercial vehicles used In administrative motor pools. 

5/ Includes bearln^fs* block and tackle^ cable* chain* wire rope* screws* bolts^ studs* steel 
rods* plates and bars. 



Fig. 1*2. Ten classes of supply and their subc1asses**cont'd. 
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30.3h 

UMtEHDUSING OPERATIONS 
Lesson 1 
Introduction 

STUOY ASSIiaOCNT: Infonaatlon for MCI Students. 
(;ours^ introduction. 

NCI 30. iH, Werehousinfl Operations , chep 1. 

LESSON OBJECTIVE: Successful coiq>let1on of this lesson* coaiblned ulth on-the-job eitperlence, 
Hill enable you to Identify the various supply sources* the supply distribu- 
tion systen* sources of warehousing 1nfofinat1on» end the clesses of supply. 

WRITTEN assignment: 

A. Multiple ChDice: Select the ONE answer which BEST conpletes the statenent or answers the 
question. After the corresponding niMi>er on the answer sheet* blacken the appropriate 
circle. 

Value: 1 point each 

1. HUMMS Is composed of ^sUbsyste«s. 

a. 9 c. 15 

b. ]Z d. 16 

Z. As a warehousemn* yoa are primrlly concerned with which phase of the supply cycle? 

a. Preservation c. Procuremnt 

b. Determination of requlreioents J. Distribution 

3. Iftilch system encompasses all action reoulred for the acquisition* availability^ and 
disposal of materiel assets of the Marine Corps? 

a. MOUASP c. Distribution 

b. Direct support stock control d. AtlTDDIN 

4. Uhere is the Inventory Control Point for the Marine Corps located? 

a. MCLB* Albany* Qa. c. Headquarters Marine Corps 

b. MCLB* Barstow, Ca. d. MCDEC* Quantico* Va. 

5. Responsiveness Is the keynote to MUMMS and Is accoiq>11shed through the use of 

a. AUTODIN. c. the ICP. 

b. AUTOVON. d. the MCLB*s. 

fi. Uhlch organization has an additional responsibility of functioning as i major malnte* 
nance and repair facility? 

a. MCDEC* Quantico* Va. c. MCB* Cainp Pendleton* Calif. 



Cainp 

b. MCB* Camp Lejeune* N. C. d. MCLB* Albany* Ga 
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7. Which activity has the primary pisslon of providing su talned Toglstlcnl support to a 
d1v1s1on/w1ng air-ground task force? 

a. Force service support group c. Base iMterlel battalion 

b. SASSY management unit d. Direct support stock control 

8. Uhlch organization has supply functions similar to those of a SASSY nanasement unit? 

a. Force service support group c. Narlne wing vupport group 

b* Marine Corps Logistic Base d. Base materiel oattalion 

9. What Is the prIiMry mission of the SASSY management unit of a ttarlne division? 

a. Coinbat supply and storage support 

b. Receipt* storing^ maintaining* and Issue of supplies to FItF using units 

c. Tactical and logistical support 

d. Overhaul* repair* and Issue of reparable items 

10« Uhlch organization serves as a retail outlet for customers at post and station 
activities? 

a. SASSY management unit c. Force service support group 

b. Battalion supply d. Direct support stock control 

11. To support operating groups In tactical situations the MUSG is responsible for 
maintaining a backup of supplies and uqulpmeni:. 

a. 50-day 

b. 30-day 

c . 70-day 

d. 60-day 

12. How ntany chapters does DOD 4145.19R-1 contain? 

a. 6 c. 7 

b. 5 d. 8 

13. DOD 4145.19R-1 contains appendices. 

a. 5 c. 3 

b. 4 d. 6 

14. Which 1$ one of the two HCO^s used for Instruction In preservation* packaging* and 
packing of military supplies and equipment? 

a. ttCO P4400.76 c. MCD P4030.31 

b. IKO P4400.75_ d. HCO P4400. 15;^ 

15. Which Joint service publication Is the basic warehousing tent for the entire Department 
of Defense? 

a. DOD 4145.19-R-1 c. KavSandA Ifanual 

b. MCO P4400.75 d. Armed Services Procurement Regulation 

16. Which manual should be used for Instruction In marking supplies and equipment for stor- 
age and shipment? 

a. ftCO P4400.75 c. ASPR 

b. to P4400,7r d. MIL-STD 129 
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17. iiltlch Itens dre cUsslfted as class U supplies? 

a. Subsistence c. Amnunltlon 

b. Clothing d. Repair parts 

16. Uhat type of Items shoulti you eitpect to receive In e shipment of class V supply? 

a. Petroleum c. Amunltlon 

b. Subsistence d. Construction material 

19. Rations for troops In flight would be cla'^sed 

a. I-A. c. III-A. 

b. I-C. d. III-U. 

20. Repair parts for Uctlcal vehicles are classed 

ft. II-H. c. IX-K. 

b. IX-B. d. X. 

21. Uhat type of Hens viould you receive In a shipment of class t**C supplies? 

Air (Inflls^t) rations c. Nonreftlgrrated subsistence 

b. Refrigerated subsistence d. Cor6at rations 

Note: questions 22 to 29 require you to Identify the class ta*e belw) ta ^ich each 
supply Item belongs. 

22. Coii>at rations Class I 

b. Class II 

23. TenUge c. Class III 

d. Class V 

24. Handtools e. Class VIII 

25. Lubricants 

2^. Chemical ^onunltlon 
27. Compressed gases 

26. Hedlcal material 

29. Organizational tool kits 



Total Points: 29 
t * * 
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Chapter ? 
STORAGE SPACE 
Section 1. THE STORAGE LAYOUT 



2-1. IKTROWITION 



There ^re two basic types of storage faclTltles; covered storage space and open storage 
space. Covered storage space ts storage space within any t*oofed structure. Within this 
category ^re a variety of structure types. These are: 



GeneraVPurpose Warehouse 
Controlled Humidity Warehouse 
Refrigerated Warehouse 
rianmble Storage Warehouse 
Shed 



Transitory Shelter 
Above Ground Magazine 
Earth Covered Magazine 
Ory Tank 



Open storage space Is an Improved or unimproved open area designated for storage 
purposes. The open Improved storage space Is an area ^Ich has been graded and surfaced with 
concrete^ tar or asphalt^ crushed stone or gravely or other suitable topping. The unimproved 
storage space Is a designated area for storage iriblch Is unsurfaced. 

No matter which type of storage facility that Is used^ efficient operations depend mostly 
upon th€ fullest use of space with minimum operating cost for materials handling and other 
procedures for the storage of material. This can be obtained onTy by planning o^ storage 
space. 

f.-2. FACTORS OF UYOUT 

a. Similarity . Primarily^ Items are stored by class; within classes^ Hems may be stored 
by category to make storage and Issue easier. 



^tem wTM be by class grouping. Example: 
be stored In one area. 



The first use of storage space for specific 
As far as posslMe^ aTl Items In class wITl 



b. popularity . Activity or turnover Is the first factor to be considered In determining 
storage location for material. Stocks that move dally should be stored nearest the shipping 
area» as should the bin stocks. Items with the slowest movement should be located f?*tnest 
from the working area. Figure 2-1 Illustrates the proper storage layout by popularity. 



SHIPPING ACTIVITY. 




SHll'PlNC ACTIVITY' 



Fig ?-l. storage of storks hy popularity. 
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c. size . The ev(;r*chang1ng leve^ of quantities on hand mkes It essential that storage 
be by cubic size rather than numerical sequence^ The size of an Individual Item affects not 
only the amount of storage space which will b^ allotted to a class but will also b<* considered 
In the location of that class ^Uhln the storage area* The size 'f an Iteo will determine the 
type of storage aid required for Its storage* Ulthin the various activity areas for fast» 
mod1un» and slow-grooving stocky provisions Piust be made to store Items of different cubic size* 

d* Characteristics * tlo special handling or storage methods are required for most Items 
of general su[}p1y; only If their sinllarlty, popularltyi or size must be considered will they 
require special handling or storage* However* there are sorie Items which do require special 
handling* Consideration nust be given to the special handling and storage of all "luch 
materials In planning the layout of storage areas. Figures Z*Z and 2*3 Illustrate two sample 
la/outs for storage that can br^ used* It Is up to you as the warehouseman to determine how 
you can best utilize the storage layout In accordance with similarity^ popularity* size* and 
other characteristics. 




Fig Z*Z* Sample shed layout. 




Fig 2-3. Sample storage layout for open area- 
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2-3- PUNNING OF STORAGE AREAS 



Background . From time to I1n» It Is necessary to rewarehouse supplies either to 
comply wUh narine Corps directives or because of local circumstances* Such rewareho^slng may 
be accomplished by moving stock to new locations and storage areas or by a majc/ repositioning 
of material* These nethods should not be used unless the benefits derived will offset the 
expense of the movement* Whichever method Is employed, the supervisor should know how much 
space will be ret)u1red ^n the storage area to which the supplies are to be moved. 

b. Retail-bin storage * in planning of storage areas, n Is Important to know the spece 
!*l2e requTretnents for standard Space^ in bin storage* Space may be occupied by shelf boxe^,, 
loose material, or individually boxed materials* Space slie requirements for bin storage are 
shown In figure 2-4 and defined below* 
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The shelf box arrangements shown above are 
examples :f only some of the layouts that 
can be used. The nunter of srall or large 
boxes or whole shelves to be used depends 
upon the physical characteristics and 
volume of bin stocks to be stored. 

The nain principles to be foPovjed are: 

1. Use shelf boxes extensively for ease of 
inventory and stock relocation. 

2. Snail lots In the center so that the 
ntajorlty of Uetis are In chest high 
position tor easy picking. 

3. Heavy, i^'-ge Items toward the bottom 
Witt) most inactive on lowest shnlves. 

4. Light, large Items toward the top with 
!,iost Ina' tlve o^i highest shelves. 



Fig 2-4, Typical bin shelf bo;- arrangement. 
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Space Nuniber of Urge shelf boites or Inserts 
size required 

1 ] 

? 2 

3 3 

3X 0 (comprises one complete shelf space) 

4 4 

5 5 

6 6 (3 each or 2 shelves) 

6X 0 (comprises two coKiplete shelf spaces) 

12 1 n^conpartment shelf boit) 

24 1 (one cotiipartment of a 2-compartment 

shelf boit) 

The standard t;mall 1 and 2-compartpent shelf hoyte$ are 4 1/2 Inches h1gh» 5 1/2 Inches wide* 

and 1 foot 5 Inches In length. The standard Vrg« 1-compartment steel shetf boit Is tO 3/8 

Inches h1gh» 11 1/4 Inches w1de» and 17 1/2 Inches In length. The standard large corrugated 

shetf boit Is 8 Inches h1gh» 10 Inches w1de» and Ifi Inches In length. Smaller Items are stored 
In spidll 1 or 2-conipartment shelf boites vrtilch fit 12 to the shelf. 

2-4. LOCATION HUHBERING SYSTEM 

a. Introduction to the location nutabering syste m. To meet the requirements of MU(1HS and 
Its subsystem llOUASP, thii numbering system was developed to simplify the routing and control 
of material In a mechanized handling system. This system Is thoroughly responsive to 
mechanized materials handling; It meets every requirement of HOUA$P» supports Improved space 
management^ and reduces stock selection time through Introduction of a more eff frient 
stock-picking pattern. A typical stock location number (A 22 44 17 AC) Is shown In figure 
2-5. Ue will study each part of this number In the follwing subparagraphs, tach position Is 
either alpha (consisting of a letter of the alphabet) or numeric [consisting of a number). 



MULTISTDtUiD 




Fig 2-5. Area. 



b. Area. The first digit of the location nuirtber Is alpha (alphabetic) and has the 
capacity to designate 26 separate storage areas within a depot (fig 2-5). An area may consist 
of a g^oup of buildings within a compteit* an open storage area» a single building^ a warehouse 
or shedi or parv of a structure* sucK as floor. 
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c* Station* Ftgure Indicates the second and third digits of the location number 
which are numrlc and have the capacity to designate 99 separate stations within an area* A 
station number may be used to Identify stock packing stations^ stations for receipt of 
materiel for stQWlng» packing stations^ floors of a bu11d1ng» sections of a warehouse^ a 
building within an area» collection or assentily stations^ or drop-off stations* 




d* Aisle or row* The fourth and fifth digits are numeric and are used to designate up to 
99 aisles* ^fsTes are nunbered Independently within each station starting with the nunter 01 
up to but not exceeding 99* This Independent numbering system permits a continuous flow 
pattern fr<Hn station to station during storage or picking of supplies (fig ?-7)* 




Fig 2-7* Aisles* 
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e* Segment* Finure ?-8 shws the sfjtth and seventh dlgUs wtiich are numeric and provide 
the ctpacily to subdivide etch aisle or r<w Into segments* It can Identify a short-lot 
storage aret» stack. rack» b1n» or a portion of a rack or hin* A point to remember Is that 
the odd numhers are on the left and tfte even ntonbers are on the right of the alslf^ or row 
(based on directions of fiov as related to transportation or mln aisles). 




Fig ?-8* Segment* 

f* Level* The level as ^own In figure Is the eighth dlg^t and Is a^pha 
(alphabelfcTT it Is used to designate the level of storage^ such as bin or rack shelf within 
a segment* The use of an alpha character In thH position provides a capacity to Identify ?fi 
levels within each segment* When nonappl1cab1e» such as In hulk storage, the letter A Is 
always assigned* 




IXX^ATION A 22 44 171*10 



Fig ?-g. Level* 
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Coiipartment . Figure 2-10 shows the ninth and last digit of the numbering system which 
Is alpha talphabetlc) and Is used to designate a compartment which Is a subdivision of th'^ 
level within the segraent and provides a capacity to Identify 26 compartments within the 
level. Uhen a con^artment U nonappllcable^ such as In bulk storage^ the letter A Is always 
assigned. 




FI9 2-10, Compartment. 



Section It. SPACE REqUIREMENT FACTORS 

2-5. COKSIDERATIONS IN SPACE REQUIREriCNT COMPUTATIONS 

There are many factors which must be considered In developing a procedure for computing 
storage-space requirements. 

a. Quantity of Inventory . Although many other elements apply In computing space 
requlrementit W quantity (Item count) of the Inventory to be stored remains the most 
Important consideration. 

b. Ch aract eristics o f storage facility. Since storage space doals with vertical and 
horlzontaTTfraehsTonSt facility character fs tics must be closely appraised. Space conputatlons 
are predicated on the quantity of Inventory that can be storod within a given area; therefore^ 
limitations such as floor capacity^ structural clearances^ etc.^ must be considered. 

c. Eq u l oment capabilitie s. Regardless of the potential storage height within a warehouse 
and the capacity, these factors would be of little value unless equipment capabilities are In 
balance with the overall potential In vertical space utilization. Therefore^ equipment 
capabilities are Important factors to be considered for vertical space utilization. 

Commodtty characteristics . The ma^lmun stacking height potential cannot always be 
realized s^nce the characteristics of the material^ or Its packaging^ my not permit stacking 
to the height available. 

e , Space al lot ted to other th an Inve ntory sto rage 

(1) Storage support area . This space Is allotted to functions which directly support 
storage operations* I.e.* offices* shipping* receiving* packing and crating* 
preservation and packaging* Inspection and Identification* assenbly* and bo% shop 
Space. 

12) Aisles, Any passageway within the storage area This Includes cross aisles* fire 
aTs7Vs* and u^in aisles. Aisles are considered ^s space for storage operations, 

(3) Structural toss, The amount of space not usable for storage because of 
construclTon* subterranean or physical characteristics. Structural loss Is 
considered space for storage operations. 



30 



2-6. SQUAkE, rUBE, Km VfETfiHT rOHPUTATTONS 



^0 utiMte storag? space most effectively, you tmist aMn to compufe squar«» anrf t^uhr 
requirements and weight capacities of the storage area. 

a. Square and cube computations . 

(1) I ^he *;quare , To finfl the square of an ften, use thf* fomwU: length f\^ n 
wtinn fw) « square (S). The ansvier Is normally expresses! In square feet. The 
square of an Item teUs you how much horizontal space the Item occupies, t>u^ not 
hour much ve**tica1 space. When you use the formiHa t. x W *> s, express hoth the 
length «nd wIdtM In the sanie ur^t of measure, such as feet or Inches. You cannot 
multiply feet times Inches anrt get the square of an Item. The sim^ol f) when 
used vrith a number Indicates feet and f") Indicates Inches, eqti^ils six 

feet and 6 " equals six Inches. 

f2) Examples of figuring square : 

fa) A crate i^. 1?' long x 8' vHde x high. How wany square feet will It occupy'* 

12' 
x8' 

<W f t (The height Is not used for finding the square of an Hen.) 

tt>) A box Is long x 1^" wide x If)" high. How f^^ny square feet of space wlU It 
occupy? You cannot multiply V x T^** so either convert the ^ feet to Inches or 
the }^ Inches to feet, then multiply. It Is faster to convert feet hecause 
when you get your answer, it wflT he In square feet. you mijltipTy Inches, 
you must then convert your answer to feet. 

TWO METHOnS TO OflTATK SHUARE FEfT: First convert l'^" to feet ; l'^*' Is equal to 
1.25 feet as well as 1 Vl2 ' « 1 1/M : 



1.^5' W X T V^' 

sq ft ^/l X '>/^ » ? sq ft 



(c) How many square feet of space does the shaded area occupy^ feach grid Is 
square.) It Is ^ grids wide and 4 grids lonrj or U x W" I., ^hus H Is 
8'8" W X 17' 4" L. f8'-8" " *».fi7' or fl'-fl" « 8 




I7.33t' 1, 8 X n n 

x8 ^7' W 

irm— or sq ft 

10^98 ^ ^ 

13864 

150. ?5n or l'>0.^ sq ft 

(^} Finding the cuhe. To find the cube of an Item, use the formula; length x 
width fwj X neignt fH) « cube. The answer Is normally expressed in cubic feet. 
The cuhe of an Item will give you a ^dimensional picture hy telTIng the amount of 
floor and air space that an Item will require, when figuring cuhe, you must 
express the length, vrldth, and height In the same wnit of measure, such as feet or 
Inches. \t Is faster to figure by feet. 
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(4) Examples of fIgiTtng cube : 



(a) k c^ate 1s 1?* long % 8* wide % fi* hfgh. How many cubic feet of space wtn 
this crate occupy? 

1?* L 

Wui ft 
xfi* H 

TTITcu ft of space occupied by the crate. 

'b) A box Is 2* long 7L IFt" wide % IS" high. How many cubic feet of space will 

this box occupy? (To convert IS" to feet you divide by 1? ^ ^ 

T7 

1.25' U V %} 1/4* % 1 l/?» 
k2' L 

TTITsq ft ? n S >t :i B ^0 « ^ 3/4 cu ft 

)il.!i* H T ? 7 ' 

250 

(c) In the problem In (?) (c) above« yoti found the square feet of two rows« each 
four grids In depth. It was 1^0. square feet. If >ou can stack to 1ft feet 
In height* what Is the cube of these two rows^ 

150.3 sq ft 
xl^' H 

Win 

7?CI. 8 cu ft of space 
Me Ight co Bputatlons . 

(1) Floor load capacity . This should never be exceeded because of possible damage to 
tne structure and to the supplies stored therein. In most of our mMrn 
warehouses* weight will not usually he a Uniting factor; however* the supervisor 
should always consider this factor. The floor load capacity Is expressed In 
pounds per square foot, to find out how much an area wl^l support* find the 
square feet of the area and multiply It by the floor load rating. A goo4 formula 
to remember Is S x R « C (square x rating « capacity). 

(?) Example of weight coiputatlons. 

(a) In the problem In paragraph ?*f)A f?)(c)* the two rows occupy l>>o.'t square feet 
of space. If the floor load capacity Is ftOO pounds per square foot* how imjch 
weight can he placed In this area? 

^50.3 sq ft 

xfiOO pounds per square foot rating 
<)0*1HO pounds can he placed In these two rows. 

If you have found that an Incoming Item will fit In these rows so far as cube 
Is concerned* check the weight of the shipment and coinpare with the capacity 
of the area as found above. 

(b) You want to stack ^ unit loads Into one pallet column, rach unit load welqhs 
3*080 pounds and Is 4* L x 4* M. The floor load capacity Is #100 pounds per 
square foot. Would the floor load capacity hft exceeded by this pallet co^unn'^ 

3*^90 pounds per unit load 

x4 unit loads 
l^*^pu pounds* weight of proposed pallet column 

4* length of unit load 
x^* width of unit load 
1^ square feet occup!*>d by palT*>t column 

1ft sq ft occupied by pallet column 
MfiOO pounds capacity per sq ft 

<*T^nO pounds* amount of weight this floor area will support 
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In thU ca$e the column would wel^ 15,9ZO pounds while the floor will support 
only 9,600 pounds. Thu$, all the vertical $pace cannot be utilized 
because of weight restrictions. There wiM nave to be two pallet columns, 
each 2-un1t loads high. 

2-7. DEVELOPIIEKT OF DATA FOR USE IN SPACE REQUIREMENT COMPUTATIONS 

Storage space Includes vertical as well as horizontal area; therefore. In computing 
space requirements you should use the cubic foot rather than the square foot as a primary 
conversion factor In relating material to space. The following will apply In developing data 
to support space re<)u1rement computations. 

a. Average stacklnghelghts. The characteristics of storage warehouses Influence the 
heights t6~whTcTlia'tVrlaTs mayl>e stacked. The composition of on-hand materials normally vary 
from warehouse to warehouse with resultant effects on average stacking heights; therefore. It 
Is necessary for each warehouse to compute Independent data which reflect average stacking 
hel^t of material. In order to obtain proper stacking height, selected categories of Items 
should be grouped Into separate groups to determine the average height of each category. The 
material may not be stacked to the potential height of the storage area. For Instance, If t.e 
average stacking height of each category Is 10 feet but the storage area Is constructed to 
allow stacks 14 feet In height, the additional 4 feet of space Is considered to be potential 
storage height. In establishing material stacking heights, you should consider the height to 
which supplies are capable of being stored In accordance with proper warehousing practices. 
Once you have determined the material stacking heights* It Is a simple matter to compute the 
space re<)u1red the material Is to be stacked to the potential storage hel^t. 

b. Square foot coTOutatlon. After developing the stacking height data, you should 
reconcile such InformatTon' with the amount of floor area (square footage) that Is currently 
utilized In stowing material. If allowable vertical potential Is not fully occupied, make 
sure to Identify the current excessive occupancy of floor area In order to reflect the actual 
net square feet of storage space required to store material* Where possible, rearrange and 
extend the height of stacking so as to bring the actual storage In balance with the potential 
and equalize the amount of net square feet of space required with the amount of net square 
feet actually occupied. 

c. Example problem . A survey has Indicated that a certain material Is capable of being 
stacked to an average height of 14 feet. Facility characteristics will allow this potential 
without exception. The survey also disclosed that materials currently occupy 218,000 square 
feet of floor area; however, the stacking height to which material Is actually stored averages 
only 12 feet. How many square feet are required to store the material at the potential 
storage height of 14' (figs 2-11 and 2-12)7 

Part A: P » Potential storage height 
A ^ Actual storage height 
E « Space occupancy effeciveness 

Part 8: S > Square feet occupied by material 
E « Space occupancy effectiveness 
R ^ Square feet required to store material 

VERTICAL S PA CE OCCUPANCY EFFEC T IVENESS - USE PART A A80VE: 

A « E 12*" -86* 86« - E 
P T4* 

To determine sq. ft. required to store material at the potential height of 14* use 
Part 8 above: 

S X E ° R or 218,000 sq. ft. x .86 « 187,480 sq. ft. required. 

d. Therefore, a savings In sq. ft. of 30,520 sq. ft. of space is possible by stacking to 
14' vice 12*. (218,000 at 12* and 187,480 at 14*). 
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Fig ?-12« Actual feet required to store mterlal 

m,m X .86 « w,m. 



Section 111. SPACE CONTROL ANt) RFPORTING 

2-8. STORAGE AND WAREHOUSE FACILITIES 

Although 1i Is the policy of the Marine Corps to ohtain the maxlmun! use of the storage 
areas and warehouses at Its disposal* there are times when existing facilities are 
Inadequate, ror this reason* Marine Corps Order was ptrf^Tlshed to provide instruction 

on tnethods of acquisition of facilities. ^ 

2-9- SPACE CONTROL 



a. Tntroduct Ion . Determination of space requfreronts can he defined as "finding out how 
much space you need.** Space control can best be described as ''effective use of available 
storage areas."* In other words* once storage space Is avaliahle* controls should be 
established to prevent wasted areas. A successful storage operation depends on adequate 
storage space and facilities^ competent personnel t^ operate and administer them» and the 
proper equipment tv handle and ^tore the supplies therein. Of these factors* attention Is 
dirrcted first to Space . The availability of storage space is United and sofietlmes 
critical. It cann^TKe had just for the asking but Is obtained by allocation from higher 
authority on the basis of need. The proper allocation of space requires careful planning, to 
be effective* planning In turn requires close control and accurate uniform reporting of 
space. The Importance of space control cannot be overemphasized, ^^^e use of a pTanograph is 
an excellent tool for maintaining space control. It enables storage personnel to p^an for the 
effective utilization of space within the storage area Itself. A complete and currently 
maintained planograph portrays the actual manner In which the gross storage space within a 
warehouse* shed^ or open area Is used. 

b. Bas ic drawing of the Planograph . The planogrpah is nothing more than a floor plan 
which outlines the enttre warehouse* shed* floor of a multiple story warehouse* or other area 
scaled to one*s1xteenth Inch per square foot of floor space. A good planograpn shouM show 
the following: 
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(1) Ihc actual layout of $Dace» Including offices^ hcads^ boiler roons» door$» 
assembly areas» firewalls* colurms (posts)* alsler* rows* and storage blocks. The 
square feet of space used for storage and working aisles should be shown to aid In 
space planning and materials handling operations. 

(2) Floor Markings which designate aisles ^nd rows are entered In the legend. 

(3) The stock location code (area) should be Indicated In the legend of the planograph. 

(4) jhe planograph scale (1/16" » 1' Is conanon) should appear In the legend. 

(5) Stacking heights permitted should be Indicated In the legend. 

(6) The floor load rating should be Indicated In the legend. 

(7) Door numbers should be shown* and the legend should Indicate the width and height 
of the doors. 

(e) Direction of stock picking. (Arrows may be used to Indicate direction.) 

The planograph overlay . If the planograph contains the information listed above* It 
is ready for use by the warehousing supervisor In maintaining control of the space for which 
he Is responsible. Before the planograph Is used* It should be covered with acetate so that 
markings may be made with a grease pencil* thus permitting removal of Information which has 
served )ts purpose. The following Information should be Included on the acetate overlay of 
the planograph. 

(1) Show vacant space by shaded areas. By this method* you can readily determine 
where Incoming supplies may be stored and Inform the warehouse manager that vacant 
space Is available. You may also mark to show where the various Federal supply 
group*; and condition code Items are stored. 

[Z) To Illustrate pallet racks and bin sections* you may mark to show the number of 
Openings available on a location or In a row. The overlay shows day-to*day 
changes In available space. 

(3) By using colored grease pencils* you can show such potential vacant Space as 
partially emptied rows or full stacking heights not utilised. With this 
Information* you know where additional space can be recovered In an emergency and 
where stock may be repositioned during slack periods. 

d. Sto rage space status report . A storage space status report must be prepared 
periodically for each section or the warehouse or storage area. When these reports are 
received In the office of the storage manager* they are filed In building nunter sequence. 
This report not only shows vacant and occupied space but also shows potential vacant space. 
The manager should analyse this report thoroughly. When the potential vacant space reaches 
St* It warrarts serious consideration* and action should be taken to reclaim this space as 
quickly as possible. Now let^s take a look at the types of space and the meaning of each: 

(1) Actual vacant space . This Is usable space which Is not occupied by material or 
storage Dins and racks. 

(2) Potential vacant space . Net usable «pace which Is temporarily not available for 
storage because of repair or alteration to the storage area or space that can be 
made available by rewarehousing* elimination of honeycombing or utiliatlon of 
maxlTftum heights In stacking. There are three types of potential vacant space: 

(a) Type A. In most Instances this type of space loss Is due tc short spaces In 
TronT'of stacks or In the mldd'e of stacks. This space can be reclaimed and 
must be reported as type A potential vacant space. 

(b) Type B. Type B potential vacant space Is caused by low stacking of 
liuileTTals. If materials can be stacked to a height of 15 feet and they are 
stacked to only 12 feet* the space on top Is type B vacant space. 

(c) Type C . Type C potential vacant space is space that Is temporarily 
unavailable because of repairs to the storage area. 

(3) Occupied loot. There may be cases where you will have lots of space between the 
t6poT"slacIts and the celling but due to the load limit of the floor* you cannot 
place any more nuterlal on these stacks. In these Instances* regardless of the 
vacant space on top of the stacks* this Is considered as lOOt occupied. Figures 
2-13 through 2-16 Illustrate the types of vacant space you will encounter as a 
warehouseman. 
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Typ^A'Shoff 

In most InBtancea this type 
of space losfl--short spaces 
in front of stacks--can be 
avoided by following good 
Hlock picking practices. In 
some instances the con- 
dition may be unavoidable. 
In either case the space that 
might be reclaimed is re- 
ported as POTENTIAL 
VACANT—no matter what 
the cause or explanation. 



• POTENTIAI VACANT 

in fronf of Sfodlcs 




IH^etle* thtt ]t%w fliMt ap*m in the 
midst of a sttck i» t»ot good wmrehoim- 
ing. Bitfloodor a?oulil»(»or tin^ 
awid^it* BQch sptcw m reported as 
POTENTIAL VACANT. Fifty 
eettt of the ocoter row in the photograph 
IB oceutiied ; Meord^y t)w rat m PO- 
TENTIAL VACANT (TYPE A). 



pfg 'ype A pof«it1a1 vacant sp^cp. 
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•POTENTIAL VACANT 




Another subjed for ^^Mental Rsworahousing^^ 



As « prt^ttcml matter it is desirable to supple- 

puUtioiiB. Suppose have « sfluation 1ik« 
that shoirn »bovp. Aft not«d in the CAption, 
«i>oth«r tier cotiM be gt«rl(«d ftbove the tbm 
in plar«. 

Bjr simple trtepection we c«n we that one^ 



fourtbi or 25 p«rceiit« of the available hii^t 
ia not utilised. This mtam that ^ percent of 
the floor sp«ee occupied this stack eould be 
saved by rewarehoomng; hence if the stack oc* 
«upies square fM of floor space, then ^ 
perrent or 300 square fert would be reported 
as POTENTIAL VACANT. 



STORAGE SPACE IS CRITICAL 
Use it wMy. Report it accurateljr* 
evperialljr take action to reeover 
POTENTIAL VACANT. This is 
**found" apacK DonH overlook it* 



Ftj ?-U* Type B potential vacant space* 
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Type C-5ipace Temporari// Unavcu7ab/e 




T1iiiiitii«i«inpl»of wtnbome 
ip««* ottdeifoiiks raopftatrttctioa 
originAt coostructkm 
]»rov#d tuittfii (wMk iupportiog 
pUtm). M<»t <mlj tha 00- 
eupiad by Uie scaffolding but tbo 
world tpue required by tho 
ooAttniction enw it tampomrUy 
UMTmibble for stonigOi thorofofo 
POTENTIAL VACANT 
(TYPB C). Note that whin 
nipplite ifo ranovod hom u 
»m b«o»iiM of ooBditions roquir* 
ing reptir or tltwimtloiH eudi 
is rapMlod M POTEN' 
TIAL VACANT^ ov«n thoneft 
rmnstmoiioti tuis not yot o^gatu 



Fig ;^'^15. T)pe C potential vacant sptct. 



100% 
lOCCUPfCft 



Tbue m btttoritt stiofeM to 
the limit of pmniariUe floor 
load (Mond lloor^ multi§tofr 
wtrohottM); hotico the ■pm 
occupied is 100 porcent OCCU* 
more eeo* 

mxmicel stacking of such items 
csn be attained by piecing them 
Oft the ground floor where the 
penni vible floor load is groater 
But this fact does n<4 chuige the 
statit^ for r«f)ofti]ig purposes, 
^f^a^ao^lm^Mi^tirtenw* 




Flo fitorage height with consideration of 

floor load Hfflltatlons. 
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?-10. SPAri: REPORTING 



Purpose? . The storage space iitnization and ocrupanry reports prepared hy Marine 
activities serve as a basis for planning space requirements to ineet hoth current an^ future 
nwds. These reports also serve as Justification for requests <n Appropriation lncrMS<^s for 
construction of additional warehouses. 

b. Measuring warehouse space > Pefore you can report space» .vou imist Koow how ^o neasure 
the storage warehouse or area. Figure Z-^M Illustrates the types of buildings and how to 
measure the gross space storage area. 

Vou iii«tti»urv nil theeestructumby tttk* 
ing inrnd^ dimmions. The width in feet 
i« mu1t))»l)ed by Xht bngtU tn f«et and tht 
mtult IW nquarv^foot am, or TOTAl* 
UmiHSSlXmAUE ARKA. ThiBinlMft 
than the outttid^ dtmenmong by th^ thick^ 
nen of th» walls. You don*t l>«y sfty at^ 
t^ntion to inside tire wa11% passageways, 
ramp0»8tatr wells, or such tnattero. How* 
ever— 




IF YOU HAVE A 
BUILDING LIKE THIS 

ill which there i» * cutback in the walls 
you nteasurv the trutback and eicluda )1 
from TOTAI* OHOSS STORAGE 
AREA. 




LIKE THIS 



in which there \n a tower for offices* or any 
1>ortion not desi|t>ietl for storajte (though 
in a fltoraite building) you eiclude k from 
TOTAl* (iKOSS STXmAGB AREA. 
However, if this tower had been desiifiwi 
for storage and later conrtrttd to storage 
offi(*es, you would include )1 in TOTAL 
GROSS STORAGE AREA. Even if it 
was not designed for storage but is used 
for that imriKwe you report it during ihe 
l»eHod of use. 



F'tg ?-l7* Heasurfng gross storage area* 



Net storage space > You have niea'*ured th<^ warehouse and have the total qross storage 
area, Now you must compute the net storage space* Figure ^-Tfl gives you an example o^ how 
ynu can compute the net storage space. 



3;) 




M0» 

tmt 
uses 
m 

OF 
STOMtf 





mucTutti 








net 


♦ 


IMS 




>uu> 









GROSS 














^.TRUCTURAL 




AISLE 


FOR 




LOSS 




SPACE 


STORACt 











Fig roniputlng net storage space. 



As expTatr^ed above» gross space for storage operations ^ess gross space used In 
support of storage functions equaU gross space for storage. By deducting structural 
^oss ar>d als^t? space from the gross space for storage* we obfain the net storage 
space. By deducting thp net vacant sp^c^ from the net, storage space we obtain th© net 
occupied space. 
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d. Su pply FacfTUy Management Repor t. Supply facility pianagecient reportln*)^ requfreraents 
plannlnfli and acqufsttton Justification are reported to the riaval Supply Systems Command 
(tlAVSUP) using the Havy Format/Uorksheet DO Form 605 (fig 2-20). In addition to the Navy 
Foroat /Worksheet 00 Form 805| each reporting activity must provide one set of punched cards to 
accoE^any each report. The punched cards are prepared using the fomat shown In figures 2-21 
and 2-22. 

(1) Reporting R p ou l reme nts. Harlne Coprs "Air Support** shore activities and llarlne 
corps "Grounn Supporl^ activities having 20»Cbo gross square feet or more of 
general and/or acnunltlon supply facilities are required to submit the report 
semi-annually. Reports are submitted to HQIIC (LIW2) by 15 June and 15 December 
of each year Reports are reviewed and forwarded to IIAVSUP no later than 10 days 
after 30 Jun^ and 31 Oecetitber of each year. Adherence to this schedule Is 
critical In order to meet NAVSUP Automated Oata Processing (ADP) schedules and DOO 
report submlss^in requirements. The submission of this report by '^Alr Support*^ 
and "Ground Support* activities Is explained ir HCO P4450.7_. 

(2) rirndy activated activities or activities acquiring a total of 20,000 oross square 
feet or more should coianence semi-annual reporting as of 30 June or 31 Deceimr 
following such activation and/or acquisition. 

(3) After submission of Initial reports^ reporting activities submit change data only 
as the NAVSUP ADP operation retains the latest prior data submission^ or magnetic 
tape. 

(4) Initial data and change data should only be entered In clear (unshaded or 
non^cross hatched) data blocks o^ the Navy Forma tAJork sheet DD Form 805. The 
NAVSUP computer will automatically compute and print data» as appropriate, In both 
clear and shaded blocks. No data should be entered or printed In cross-hatched 
bleaks. 



Hoie : Cate on lines preceded by an astrlsk should be representative of ratios 
whose units of measure are deflneOy the printed description of such lines 
except that data on lines lOd ( qg) ) and lid ( (Tj) ) should be 
representative of feet. Data on ail other lines sRould be reported and 
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printed to the nearest thousand square feet» cubic feet or measurement tons of 
material In store. For example* a value of 1499 should be reported as 1 and a 
value of 1500 should be reported as 2. 

e. Prepa r ation of N^vy Forma t/ltorksheet OD Form 805* Following are detailed Instructions 
In the preparation of the report. IRcfer to' foldout figure 2-20 on page 2*24 while reading 
the following Instructions! 

(1) Header section . 

^) F^. Insert the last two digits of the flsca' year being reported. 

Insert quarter being reported^ I.e., 1 for December and 3 for June. 

(3) UIC. Enter UlC of activity reporting from Chapter 5» Volume 2 of the NAVCOtlPT 
Ranual, 

(4) Suff Ijt. Enter suff Ijt cc ycv he activity. 

($) Name of Installation . In. .it h Ivlty type/name. 

© . © » (D > ® • ® L' ' jnk. NAVSUP will Insert required daU In 
these spaces. 

( Z ) Section A: Gro ss Stora g e Space - Squere fejst . 

@ Activities reporting for the first time will enter the words "HONE-INITIAL 
REPORT.** After Initial report no entries are required as data entries will be 
printed by the NAVSUP computer using prior data retained on magnetic tape. 

@ Enter the amount of reportable f;pace at the activity. Be certain to use 
Injl dy dimensio ns associated with outside dimensions reported on Mne 2a 
( 0^ )• totals'Tor each column must be supported by gross square feet (gsfl 
daWreported un Storage Unit Reports (NAVSUP form 6051. 

Enter the amount of outside square feet applicable to the gross squere feet 
reported on line 2 ( K 
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nO Enter any unounts of space representing supply facilities being furnished hy 
other Navy or DOD activities^ hy other (Government agencies^ or secured from 

Brivate enterprise through ^'In^rant'* agreements or under the OQD Comerclal 
arehouse Service Plan. 

(is) Leave hlank. ADP operations apply. 

Enter^ as appropriate^ the amount of gsf Included In the following categories: 

a. Space so deteriorated that It falls to provide a stifflcltntly protective 
envlrorment for the storage of materia]. 

b. Spice that fs unsafe for any storage purpose or operation. 

c. Space that» because of Its location^ represents an umtarranted security 
^ risk or Its nccupancy would be In violation of a local safety ordinance. 

Enter as appropriate any awunt nf gsf that Is recoupable for supply 
operations and has been Inactivated^ secured anrf placed In standby status. 

no) Enter as appropriate any amount of gsf recoupable for supply operations t^at 
has been outgranted (by license^ permit^ 1ease» host-tenant use agreement^ 
etc.) to non-DOD users for their operation . 

(l^) F^nter as appropriate any amount of gsf of supply facilities outgranted (by 
license^ permit^ host->tenant use a^reement^ etc.) to other Havy/Harlne rorps 
or DOD users for their operation . 

Qo) Enter any portion of gsf reported on Tine 6 ( ) that has been outgranted 
for Operation by any Navy or Marine Corps activity other than the reporting 
activity. 

(2^ Leave blank. ADP operations apply. 

(??) Enter the amount of gsf assigned for accofnmodatlon storage of non*stock (non 
supply system) rtaterlan Non*stock material ^s defined as material other than 
that required to maintain supply system stock levels. 

^ Leave blank. ADP operations appV 

Enter gsf amounts of Internal structural loss as appropriate. In covered 
storage areas» such Items as rest rooms» columns^ firewalls^ elevator shafts^ 
stairwells^ ramps^ steam p1ts» switch panels^ loading wells^ and door 
clearances w^ll be considered structural loss. In open ImprovM storacfe 
areas» such Items as fire breiHs^ stream beds» railroad tracks^ and clearance 
for utility tines should be considered as structural loss. 

tnter amounts of gsf used for aisles ^n storage areas as appropriate. Exclude 
aisles In support areas. 

^) Leave hlauk. ADP operatf^n-; apply. 

(3) Section B: Het Storage Sgace . 

Leave blank. APP operations apply. 

Enter any amount of net square feet (NS) occupied ny erected bins. 
(5^ Enter any amount of fIS occupied hy erected racks. 

(3^ Ent^r the total amount of riS available for storage of materia^ In Nik areas. 

Leave blank. AnP operations apply* 

(23) Enter as apprnprlate In columns tl t^^^ough the value of Hne '>a f ^ 
(for each type of space) multiplied by the average clear stacking helghrtSK) 
within each type of spari> at the activity. 

(w) Enter as appropriate In columns ri through fi9^ the value of line t ) 
(for each type of spacp) miiltlplled hy the average !>H valiift ^'or a^l raclTareas 
within each type of %pace at the activity, ^otat cuMc feet {V^) reported 
under columns H and 1 wM^ reficnt antuai DCCiipanny hy erected racks Including 
any Trr capable of being occupied If material were to be/^s stored on the top 
shf»lf or structural levels th*>r«)f. 
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(5s) Enter as appropriate In columns CI through 02* the value of line 9c ( ) 
(for each type of space) multiplied by the average SH value for all buTK areas 
within each type of space at the activity. TCF reportable In coluntn H will 
be computed by assuming an average $H value of at least ID feet. 

(52) , (3?) Leave blank* ADP operations apply- 

(5S) Enter as appropriate the attainable cubic feet (ACF) In bin areas which Is the 
total cubic voiune of erected bin structures* Such cubic volune Is the 
product of the outside dimension of the bins; Ke.> length % width % height, 
or alternately* the value of line 9a ( Qfl ) (for each type of space) 
multiplied by the average height of bins in each type of space. Cubic volume 
above bin structures will not be Included* 

(39) Enter as appropriate the ACF In/above racks which Is the product of the racks' 
outside dimnslonst 1.e.> length }t width }t height, eubic volume above the 
racks will be Included to the eittent that use of such space Is permitted by 
safety limitations and the capacity of available rkdterlals handling equipment 
(flKE). 

(40) Enter as appropriate the value of US In bulk areas reported on line 9c ((^ ) 
(by type of space) multiplied by the stacking height permitted by safety 
restrictions and floor load limitations attainable with available HHE and 
storage aids. Cubic volume beyond the reach of available MHE lift heights and 
floor load limitations will not be reported even though safety limitations or 
permlssable stacking heights have not been attained* The cubic caoacltles 
reportable on this 11ne» as well as lines 11a ( Q§) ) and lib ( Q9) )> are 
limited to those attainable under present storage arrangements and^chleved 
with available equipment. The cubic capacity of Improved open storage space 
(column H) shall generally be computed by using an average stacking height of 
10 feet eitcept where local conditions and actual commodity characteristics 
dictate a specific stacking height. The cubic capacity of unimproved open 
space (column I) will be that actually occupied and reported on ll^ie 13 

( @ )» column I. 

> @ > © l-^ave blank. ADP operations apply. 

@ Enter as appropriate that portion of line dc ( @ ) that Is occupied by 
materiel In bulk areas. 

Leave blank. ADP operations apply. 

(4?) Enter as appropriate the ACF capacity of bin and rack coinpartment$y she Ives and 
of bulk space above Fl^floor areas (as Indicated on lines 11a ( )> lib 
( ® )» and 11c ( (49 K respectively) utilized partially or wholly by 



riav^larlne Corps own^ materiel. The methodology for determining bin and 
rack utilization/occupancy may cot.ipr1se statistical sampling or may Involve 
maintenance of a simple record of available and occupied space. 

Leave blank. ADP operations apply. 

(4^ Enter as appropriate the amounts of utilized/occupied ACF that are common or 
cross<-serv1ced for storage of other DOO material. Include ACF 
utilized/occupied by household^goods (HHG) and personal effects belonging to 
military service personnel. 

(49) Enter as appropriate that pprtlon of line 13b ( ) that Is common or 

cross'servlced for storage of non-OOD material. Include ACF utilized/occupied 
by GSA National Stockpile Materiel. 

(s^ Leave blank. ADP operations apply. 

(SQ Enter an estimated value for the cubic feet of pure materiel (Including 
pallets on which materiel Is stored In bulk aid rack storage areas) that 
occupy one cubic foot of "adjusted ACF utilized** (as reported on line 13c ( 
@ ). NAVSUPINST 4450.22 provides a table which may be used to arrive at the 
estimated value. 
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(sz) throagh (5§) Leave blank. ADP operations apply. 



^ Enter as appropriate the estlntated portions of Tines 9c ( (38) ) and 14 (ifs)) 
that are not obligated to any foture requirenents. 

@ > Leave blank. AOP operations apply. 

(62) through Entfir as appropriate the estimated fiprtlons of line 15 ( @ )> 

and lines 11a ( @ lib ( (g) ), and 11c ( @ ), respectively* thai are 
not obligated to any future requTrMents. 

(§) , (6$) Leave blank. ADP operations apply. 

(6?) through (w Enter as appropriate estimated anounts of cubic space In 
utilized ACF bin* rack*^nd bulk storage areas*jrespect1vely. within space 
jUported on line 13 ( (g) )* and lines 11a ( Qffi ], lib {@ ) and 11c ( 
nn) respectively* thai can be recouped through rewarehousing. 

Leave blank. ADP operations apply. 

(4) Section C: First Year of 5 Year ACF Facility Requirements Analysis . 

m) Enter as appropriate those aiQounts of ACF required to satisfy obligated 
requlreinents for the next fiscal year. Requtrencnts for material currently 
stored In unimproved storage space (column I), for which continued open 
storage Is adequate* will be Included In column H. ACF values reported will 
reflect TCF values confuted by multiplying values of SH by values of NS 
developed for and appearing on the activity's Basic Facility Requirements List 
(BFRL) for each category code* groups of category codes* or basic categories 
Identified In column headings of this fom. 

(7k^ > ^3) Leave blank. ADP operation; apply. 

e aiouQts of ACF rec 
njM ) and the retrieving c 
QS) ). These osf quantities wl 
nlines IJ ( (J ) and 7 ( (JJ 

(|5) Enter^s approprlatgjthe amount of ^Cube Loss** (the difference between lines 
10 (32) and 11 (39 ) that can reasonably be recouped through rewarehousing 
and/orthe addU1orn>f new/additional MKE and associated storage aids. 

(ts) Enter as appropriate any amounts of unusable space (from line 3 (tS) ) that 
may be rendered usable by accomplishing major repair or modlf IcatTon. Su^ 
gsf quanUtles will be adjusted by the ratio existing between lines 11 ((37) ) 
and 7 ( (|u ) to yield a ratio of ACF pers gsf. The repairs/irodlf IcatloFR to 
be reported herein are those estlntated to cost $S0>000 or more for each 
structure or open storage area Involved. 

(77) renter as appropriate the ACF of space In need of replacement* the repair of 
whtch Is not economically justifiable and for Which there Is a continuing 
requirement. 

(5) Section D; Years g through 5 of Five Year ACF Facility Requirements Analysis . 

Hotel Data reported In columns entitled **Covered'* will represent a summation of data 
reported In (3)* Section C> under columns CI and G2. 

Iter for each fiscal year projected summations of data reported on line 11 
(37) ) that include any anticipated changes In the amounts of ACF available 
^ the result of on-gotng or anticipated program changes. 

(79) Enter for each fiscal year summary totals of data reported on line 19 ( (^ ) 
with anrnendments thereto to reflect on**go)ng or anticipated program changes* 
as appropriate. 

(00) Leave blank. AOP operations apply. 



Enter as appropriate the amounts of ACF recoupable through activation of space 
^ 1n standby (froD the UnjM ) ^he retrieving of outgranted space 
(from lines 5(]|)and 6 (Jl) ). These osf quant Itleswl 11 be adjusted by the 
rations existing between lines 11 ( fiT) ) and 7 ( (21) ) to yield a ratio of 
ACF per gsf. 
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(an rnter for each fiscal >wr suimmry totals of data rpporUH on 11ni» '*0 f ) 
with amraendments thereto to reflect on-going or anticipated program changWi 



as appropriate. 



(pi Explain changes In amounts or times of covered space and open Improved space 
when the changes on line Z f ) of the prior :iO Oune report reflect 
differences of ^^000 gsf or nore of covered space or ?0^000 gsf or more o' 
open Improved space. When the difference In covered space reflects a 



diversion equal to or exceedlna 40»noo gsf since the prior 30 Oune report* 
cite the assistant SecreUry of Defense-Installations and logistics fWT) ft h 
T)) letter that authorized such diversion, ^he diversion must have been 
processed via NAVSUP (Warehousing Branch) in consonance with paragraph S of 
NAVSUPINST 4450.^. Additionally, differences of gsf or more in covered 
storage space that reflect acquisition, tran$fc>r, reassignment or disposal of 
aeneral Supply FaclMtles wIlT have been suh,!ect to NAVSUP approvals 
stipulated in NAVSUPINST 44*H).?J. 

(as) This ''Certification*' statement mush he completed with the signature and title 
of the Individual responsible for preparation and sid>mission of the 
activity/site report. 



CARD t} 
(lines 1 through 2?) 



Header Title 



Col Char 



Fields 



Remarks 



Report No. N 

Date N 

Freq N 

Ulc N 

UIC SUFFIX A 

Line NO. A/N 

Gener.il Purpose Cl N 

Controlled Humidity C? N 

Flam/Haiardous C3 N 

Special Operations C4 N 

Chill 01 N 

Freeie Tl? N 

Shed t N 

Igloo Fl N 

Ahove Ground F? N 

Tnert Gl N 

Deep Freeze G? N 

Open Improved H N 

Open Unimproved I N 



1 

10-11 
P-15 

15- 1*^ 

;o-?3 

?4-?f 
31-11 



Always "L" 

Last two digits FY being reported 

Quarter heing reported* l.e.^ l«T)ec? 
3<'June 

ur^ and Suffix code of the reportim 
activity/site 



Left ^iustlfy. Leave unused spaces 
blank* 1.e.» 0?.; 13B1 

Ri^t justify. Each reported field 
must be completely filled with nun^ers 
numbers and/or zeros. Do not punch 
coffnas. Vlhen reducing a quantity 
to zero, fill entire field with zeros. 



Unde r no circumstances will cards or transmittal sheets he submitted for shaded hlocfes. 
Fig ?-?l. Punched card Instructions 'card #11. 
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CARD tZ 
(lines 23* 24 and 26) 



Header Title 


Ch«r 


fields 


Remarlcs 


Report No. 


K 


1 


Always 'Z' 


Date 


K 


2-3 


L«st two digits of FY being reported 


Freq 


N 


3 


Quarter being reported* I.e.* 1-Dec; 
3>June 




N 


5*9 


UIC of reporting activity 


UIC SUFFIX 


h 


10*1 1 


SufflJt of site 


Line tio* 


K 


12-15 




2nd Ft 


N 


16 


Always "Z* 


Covered 


u 

N 


17*22 


*0*ta for 2nd Ft 


Open 


N 


23-28 


*D*t* for 2nd FY 


3rd FY 


u 

N 


29 


Alwiys "3" 


Covered 


H 


30-35 


*Oata for 3rd fi 


Open 


N 


36-41 


*Data for 3rd FY 


4th FY 


N 


42 


Always '•4" 


Covered 


N 


43-48 


*Oata for 4th FY 


Open 


M 


49-54 


♦Data for 4th FY 


5th FY 


N 


55 


Always ■5" 


Covered 


K 


5C-61 


*Data for 5th FY 


Open 


N 


62-67 


♦Data for 5th FY 



* Right Justify* Etch 
zeros« Do not punch 
zeros« 



reported field mist be completely filled with numbers «nd/or 
coniaas« When reducing a quantity to zero» fill entire field with 



Under no circumstances will cards or transmittal sheets be subaltted for shaded blocks* 



Fig 2-22* Punched card Instructions (card i?.)* 



f* Storage Unit Report, HaVSandA Form 605 * The Individual Storage Unit Report^ NaVSandA 
Form 605« ts a one-time or cnange-in-snuation report. This reprn Is submitted '^s an Initial 
report or when a change has occurred In a storage unit either by structural alteration or by 
diversion of warehouse space to another use* When a change occurs In the structural 
alteration of storage space« a revised NavSandA Form &05 must be submitted with the first DO 
Form B05 submitted after such alteration of diversion* Figure 2-23 shows a completed NavSendA 
Forn 005* 
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Warf houtr 

«nd Post (Jlclnf) (jj 



Station 



Station 
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0«OSS 5PACt 


HEIGHT 


HCtCHT 




posts 




<A^^^ VKlMt TCC1 




1500 ® 


205^000 @ 


26* 6»(§ 


20® 


Administrative 


209 












Office 


209 




























































205^000 




torn 


416 



PIOM 

Concrete (Kelnf)' 



Hot Air 
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(2U w/Ti 
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Control If d Humidity 
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Controlled Humidity^ security 
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Truckslde platform^ body Uvel» 20*^ar capacity (2 per door) 
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Fig 2-23. Storage Unit Report, HavSandA Form 605. 
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9. Preparation of HavSandA Form 605. Each i#arehou$e» shed* and/or luproved open storage 
area plot is considered as one individual storage unit wnen the aioount of gross space for 
operations minus the total of the space used for other purposes equals more than 1800 sq ft. 
For ejtample: a warehouse 200' jt 1025' has a gross area of 205*000 sq ft of storage space* of 
which 209 sq ft are shown in the •Space Used Other Purposes* as administrative and 209 sq 
ft as office space » totaling 41B gross sq ft. Thus: 

200' jt 1025' o 205,000 sq ft 
Less 209' + 209* » 4 IB s q ft 
gtve gross tpace for storage operation » zm*wz sq ft 

The *Type of Space** section will contain entries describing the space» and the 
total of the figures shown In the column marked *'Gros$** will be 204^582 sq 
ft. An Igloo or magazine will be considered as an individual storage unit. 
Unimproved open storage area plots will only be considered as Individual 
storage units when occupied. The following ts a detailed instruction for 
completing rtavSandA Form 605. 

^) Report syrt)ol (upper rlflht-hand corner) . Enter Marine Corps report syifcol 

(zj Installation {name and location) . Enter complete name of the Marine Corps 
^ activity. 

N.O. (naval district) . Enter the appropriate naval district. 

(a) Storage Unit No . Enter the official building number or open storage number of 
the storage unTt. 

© Classification of Unit . Indicate here whether the unit is a warehouse, 
nonwarehouse, or open improved area. 

© Location . Enter the word **Stat1on.** 

© yr built . Enter the year In which construction was completed. 

i\ Condition. Indicate here the condition of the un1t» e.g.» poor, ^alr, good» 
or excellent. 

Foundation. Enter type of material used In construction of the foundation, 
e.g./wood» concrete* steel* brick* or other as appropriate. 

Superstructure . Enter type of material used in construction* e.g.* WQOd» 
concrete^ steely brick* or other as appropriate. 

Floor. Enter type of material used In construction of floor* e.g.» wood* 
(ffincrete* asphalt* or other as appropriate. 

Roof. Enter type of material used in construction of roof* e.g.* asbestos 
s^gling* coiq^osite strapping* or other as appropriate. 



® 

© 

© 
© 



Water 
ava 



er Supply . 
Uabfe* en 



Enter source from which water is obtained. If water is not 



enter ''None." 

Type of Sprinkler System . Enter type of system and whether It is wet or dry. 
If no sprinkler system ls used* enter *'Mone.* 



us) Type of Heating Pla nt. Enter type of heating plant utilized within the 
storage unit and whether it is hot-air* stem* hot-water* or other. 
Individual ^pace heaters are not considered heating plants unless they provide 
heat for the entire storage unit. 

Qy Type of Electricity . Enter type of electricity by voltage* AC or DC* and the 
number of cycles; for ejtample* 120 to 220 volts* 60 cycles* AC. 

(it) Owned_hx. Enter "Marine Corps av#ned." 
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Dtmenston (fnstde) . 

(a) For covered space^ enter the fnside measurements hetvieen exterior walls. 
DO NOT deduct space for firewalls or ofher structural loss. 

(b) For open Improved space» enter overall measurements o^ the open space. DO 
NOT deduct space for trackage or permanent roads. 

Total Floor Area . Enter figure from Gross <lpace colunm heTow. 

Floor . Enter the floor nu!*er. 

Floor toad . Enfor the authorized ^^oor load capacity In pounds per square 
T5or 

Gross Space . Through utilisation of Internal measurements* enter the gross 
square feet of space available for storage operations on each Voor* 

Celling Height . Enter the maximum celling height for each floor. For 
DuHrfings wTtn variable celling heights* enter each section separately* 

Stacking Height . Enter the maximum height to which suppMes may he stored^ 
compatlDle wuh fire regulations and good warehousing practices. 

Space Used for Other Pulses . Ifrider Purpose column* enter a brief specific 
descrlptTon of the function for v(h1ch space is used; for example^ office^ 
museum* classroom* armory^ library* recreation room» and simvar purposes. 
Under Gross Square Feet colum* enter the nuniber of gross sq ft Involved. 

Gross Square Feet For Storage Operations . Enter the gross square feet of 
space which Is used for any operation concerning storage or storage support. 
This figure should be reflected 1n^ and equal to^ the totals reported on HD 
form 805* line 2* columns "^b* through "n** 

Type of space . Enter Information Indicating that the type of space Is 

?en«raT^ neavy-duty* heated* unheated, controlled humidity* chilly freeze* 
Ire lane* or other as appropriate. Enter the type of material used the 
surfacing of an open Improved area. 

Stationary Materials Handling Equipment . Enter total numher of units of 
stationary materials nandiing equipment located In each storage unlt^ hy type 
and operation. 

Transportation Facllltlf s. Enter type of transportation facility availah'te or 
tne capacity* Tocatton^ or loading levels of the facility. 
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WAREHOUSING OPERATIONS 
Lesson 2 
Storage Space 

STUDY ASSIGNHEHT: HCI 30.3h» Warehoustng Operations , chap 2* 

LESSON OBJECTIVE: Ujon successful completion of this lesson you will be able to Identify 
the location nui*6er1n9 used In warehousing; determine space 
requirements by use of square* welgKt* and cube computations; coR^lete 
forms used for space reporting; and Identify types of Vacant space en- 
countered In space reporting. 

WRITTEU ASSIGMtOT: 

A. Multiple irholce: Select the ONE answer which BEST completes the statement or answers the 
question. After the corresponding number on the answer sheet* blacken the appropriate 
circle. 

Value: 1 point each 

1. How many factors are there to be taken Into consideration when planning a warehouse 
storage layout? 

a. 1 c. 3 

b. 2 d. 4 

2. HoiJ many standard small 1 -compartment shelf boites fit each shelf In bin storage? 

a. 4 c. 12 

b. 8 d. 16 

3. The first character of the location numbering system designates the 

a. area. c* aisle. 

b. station. d. segment. 

1. Uhlch characters (circled in alternative^) In location A 22 44 17 8C designate 
a station? 



a. ^;2\w^7 bc c. a 22 44 

b. ARafl 17 BC d. A 22 44 




5. Uhat fornula is used for finding the square feet of an area? 

a, Height % length c. Length it width )( height 

b. Length }t width d. Height % width 

6. Mow many square feet of space are needed to store a box that Is B' long» 6' w1de» and 

V high? 



ti. ?4 c. 48 

b. 3r d. 2PB 

Vnur piano jrapK slio\^s a shaded area of 4 grids long and 4 grids wide. How many square 
fer^t of space Joes the area represent? (Remefitber each grid Is 52'* square) 

ISO. 3 c. 300.4 

\). d. 300.9 
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d. How many cubic feet of space are required to store four crates 48** x 60** x 60*' ? 

a. 266 c. 365 

b. 320 d. 400 

9. How nany cubic feet of space are needed to store a box that Is 4* tong» 15** w1de» and 
18" high? 

a. 5.0 c. 6.0 

b. 5.5 d. 7.5 

10. HOW nuch weight can be placed In a 175 sq ft area that has a 600 pound per sq ft load 
capacity? 

a. 105,0001bs c. 105»6001bs 

b. 105,240lbs d. 105»6501bs 

11. How mny cubic feet of stordge space are needed to store a crate that Is 12' long^ d' 
w1de» and 6' high? 

a. 48 c. 9$ 

b. 72 d. 576 

12. What Is the space utilization effectiveness when materiel Is stacked to a height of 9 
feet and the allowable stacking height Is 15 feet? 

a. ].$% c. GOX 

b. 54X d. m 

13. The materiel In question 12 occupies 126»000 sq ft of space. By rewarehousing these 
supplies to utilize all vertical space» how mjch space Hill be required? 

a. 65»000 sq ft c. 90»600 sq ft 

b. 75»600 sq ft d. 113»400 sq ft 

U. What Marine Cc^n order was published to provide Instructions on nethods of acquisition 
of facilities} 

a. MCO P4449.7 c. MCO P4450.7 

b. HC0P4455.r d. MCO P4445.6_ 

15. Which Information should be shown on the planograph? 

a. Location of empty bins c. Location of Individual Iteiis 

b. Square feet of nonstorage space d. Actual layout of space 

16. Which scale Is most comonly used for the planograph? 

a. 1/16* » V c. 1/4* • 1* 

b. 1/16- * 2' d. 1/2" » 1* 

17. Where should the floor load rating be entered on a planograph? 

a. In each section c. Alono each aisle 

b. In the legend d. On the overlay 

Id. Which areas are Indicated by shading on the planograph overlay? 

a. Vacant storage c. Rack storage 

b. Bin storage d. Box pallet 

19. Supply F^ti'llliy Management Reports must reach HQMC (code LMM-2) 

a. no later than 30 June and 31 December. 

b. no later than S days after 30 June and 31 Oecenber. 

c. 10 days prior to 30 June and 31 Deconbe*". 

d. no later than 15 June and 15 OecoflAter. 
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20. Ubich situation causes type C potential vacant space? 

a. Short spaces In front of stact;s 

b. Stact;1ng to the floor Toad Unit but not to height Unit 

c. Supplies rMoved for repairs to buildings 

d. ion stacking leaving unfilled rows 

21. Short vacant spaces In front of stacks Is considered what kind of space? 

a. Type A potential vacant c. Type B potential vacant 

b. loot occupied d. Type C potential vKant 

22. If an Iten Is stacked to the allowable floor load Unit but to onty 3/4 of the naHlnun 
height^ the space on top Is considered 

a. 90t occupied. c. 70t occupied. 

b. 801 oorupled. d. IQOt occupied^ 

23. Which feature of a warehouse Is not conputed In the total gross storage area? 

ft. Firewalls c. Stairwells 

b. Passajiways d. Platforms 

24. By deducting the structural loss and aisle space fron the gross space for storage* you 
obtain the 

a. net storage space. c. net vacant space. 

b. net Space for storage operations. d. gross space for storage operations. 

25. In measuring warehouse space» you measure the Inside dinenslon and multiply the 
length X width to obtain the gross 

a. storage area. c. space for support of storage functions. 

b. space for storage operations. d. space for storage. 

26. Which Is one of the features considered as **gross space for storage operations^ ? 

a. Asscnibly c. Preservation and packaging 

b. Packing and crating d. Structural loss 

27. Action should be taken to reclaim the potential vacant space when that vacant space 
reaches percent. 

a. 2 c. 5 

b. 3 d. 7 

28. You have an area of I35»00O gross square feet of covered storage space. How often must 
you submit a Supply Facility Management Report to the Haval Supply Systems Command? 

a. Monthly c. Semiannually 

b. Quarterly d. Annually 

29. Uhfch form Is used as a one-time or change-ln-sltuatlon report? 

a. CO Form 605 c. NavSandA Form 605 

b. DO Form 82S d. DD Form 826 

30. Which form Is used as a storage unit report? 

a. OD Form 805 {Navy format/worksheet) c. DD Form 826 

b. OD Form 825 d. Nav$andA Form 605 
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31. in preparing the Storage Unit Report, whit dlnenslons reported far open Improved 
spdce? 

a. Overall dimensions of the open space 

b. Overall dimensions minus railroad tracks 

c. Overall dimensions minus permnent roads 

d. Overall dimensions minus railroad tracks and service aisles 

32. Which feature of a warehouse Is Indicated on NavSandA form 605? 

a. Floor Toad Iklt c. Size of door openings 

b. Uldth of loading platforms d. Flre-reslstance ratings of firewalls 

33. Newly activated activities with more than 20«000 gross square feet comrance supply 
facility management reporting to Naval Supply Systems Command 

a. within 10 days after activation. 

b. thirty days after date of activation. 

c. fifteen days prior to effective date of activation. 

d. as of 30 June or 31 Deceo^r following activation. 

34. Uhlcti report Is the Havy format /worksheet for DO Form 805? 

a. Supply Facility Management Report 

b. Storage Unit Report 

c. Warehouse Workload Summary 

d. Storage Space Status Report 

35. Storage space that Is unsafe for any storage purpose or operation Is reported on the 
Navy format /worksheet DD Form 805 on line 

a. 2. C.6. 
b* 3 . d . 8a. 

Note: questions 36 to 41 pertain to the following situation: 

SITUATION : Supplies of a particular cata^ory are stored within a 33' jt 44' section. 
Supplies can be stored to 16' througliout. However, the average stacking height of 
stored supplies Is 13'. The supply Items presently occupy 1500 sq ft of space. 

36. How many square feet of space 1s In this section? 

a. 1716 c. 1661 

b. 1706 d. 1500 

37. How many cubic feet of storage space do the supplies occupy? 

a. 17,160 c. 19,550 

b. 13,500 d. 19,600 

38. What percentage of space Is effectively utilized? 

a, 72% c. 78% 

b. 75X d. 8U 
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39. (f these supplies were stored to mxlnun height, how niny square feet of space would 
te needed? 



a. 1512 

b. 1500 



c. 1251 

d. 1215 



If the floor load rating Is 500 pounds per sq ft, how many pounds of su)^11es can be 
stored 1n this section? (Ranenber: roon dimension - '^9' x 44M 



a. 85,800 

b. 800*000 



c. 808,000 

d. 858*000 



41. If supplies were stored to a height tf 16 ft* how nany cubic feet of material could be 
stored In this section? 



a. 27,450 

b. 27*654 



c. 28,546 

d. . 29.645 



Note; Questions 42 to 46 pertains to Uie follov^lng situation: 

SITUATION: The warehouse section shown (In fig 1 below) Is 200' long and 200' wide. 
There are two aisles 12' wide and three rows 12' wide. The office space occi^les an 
area 36' by 48'. 



A2, The office space cecities 

a. 1728 sq ft. 

b. 6800 sq ft. 



c. 10,784 sq ft. 

d. 27,488 sq ft. 



43. The aisles (Including Intersections) 
occi^y 



a. 1760 sq ft. 

b. 4800 sq ft. 



C. 6800 sq ft. 
d. 10*784 sq ft. 



41. Including Intersections* h<w lany 
squar*^ feet are occupied by the rwst 

a. 1728 c. 4800 

b. 3600 d. 7200 
Note; tnsure that you calculate the 

square feet of the tntersecttons 
only once for qiiestlons 45 and 46* 

45. The total »ount of space (excluding Intersections) occupied by 
all aisles and rows Is 



It 



FiR 1 



a. 9*600 sq ft. 
11.136 sq ft. 



c. 11.568 sq ft. 

d. 12,000 sq ft. 



46. The total amount of space (excluding aisles, rows <ind office space) available for 
storage Is 



a. 1728 sq ft. 

b. 10.784 sq ft. 



c. 12.864 sq ft. 

d. 27.136 sq ft. 



30.3 

Isn 7; p. 



Totdl Points: 46 
# # # 
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Chapter 3 
MATERIALS HANDLING OPERATIOr'S 

3*1* INTRODUCTION 

Up to this point In the course* you have been concerned primarily with mthods of 
planning and controlling storage areas* In this chapter you will study the physical handling 
of supplies* including: 

a* Selection and utilization of materiel handling equipment (HHE)* 

bt Computing pallet requirements* 

c* Principles of loading rail freight cars* trucks* and trailers* 

3-2* MATERIALS HANDLING FACTORS 

a* The term ''materials handling** refers to the movement of the materiel and supplies from 
one place to another without affecting their value or performing any productive operation* The 
quantUy of Items moved plus the general size and weight visually dictates the method of 
handling materials* The number of pieces to be moved determines the method of handling* 
Regardless of the size* shape* or value of an Item to be moved, the first question to be 
answered before selection of method of moving 1^, '^How mny pieces are to be moved?" 
Materials handling practices vary; however, the basic principles remain constant* Equipment 
should be selected so chat flexibility Is the keynote* Emphasis must be given to the 
flexibility with which equipment can be converted to handle other Jobs* To be effective, 
planning of activities must be coordinated and all factors must be considered* Below are 
listed a fe\.' of the factors to be considered: 

(1) Protection against weather* Care must be taken that supplies are protected against 
all the elements of nature* 

(2) Protection against breakage* Determine the degree of care that must be taken to 
protect materia] that will be damaged by rough handling* 

(^) Legal and physical restrictions In reference to transportation* Be able to off-load 
material as soon as possible to defray additional carrier charges* 

(4) Possibility of unitized loads* Determine the best possible load limit for the 
equipment involved* Equipment capacities should never be exceeded* 

(5) Standardization of equipment and methods* Use a standard method of moving material 
and equipment for the greatest reduction of cost per man-hour* 

(6) Safety hazard Involved* Are the laborers protected against Injury? Consider all 
safety factors f good warehousing practices and safe handling* 

(7) Distance and number of moves and materials should be kept to a minimum* Movement 
paths of material should be studied for the possibility of reducing "backtracking** and 
length of moves which will result In better utilization of equipment and personnel* 

(8) All materials handling operations should be analyzeft for possible Improvement uj 
elimination, contlnatlon* or simplification* Confining operations may result In 
simplifying and reducing the nuntber of times that the material has to be handled, thus 
reducing the cost* 

(9) Selection of material handling equfpnmt Is based on economics* These economics are 
measured primarily In cost of moving the materials* Greater payloads for each hand- 
ling operation will result In less handling cost per price* 



3-1 



56 



Stral^t-llne flow. The shortest dlsttnce between two points Is t straight line. 
TlQtt required to travel a given distance Is reduced by following a straight line. 
Handle materiel as few tines as possible so that the travel approaches t stral^t 
line. 

Wherever prtct1ctble» materials should be preposltloned for the handling operations. 
Consideration should be given to preposUlonlng moves that put containers In a 
position to facilitate picking up and placing them on a conveyor In such a manner as 
to reduce accidents and lessen equipment damage. Placing equipment so as not to 
obstruct other material movement will result In reduced material and e<|u1pment 
damage and a reduction In the number of accidents. 

Wherever pract1cable» materials should be moved In a horizontal plane or with the aid 
of gravity. Uhen loading and unloading* personnel will have to reach either down or 
up; frequently excessive effort Is used which midht have been greatly reduced If the 
work*place layout had been better planned. The Ideal lifting position Is at the 
waist; the nearer to the waist that a container or part can be picked up and 
dlspored of, the gre^jter will be the efficiency. 

b. Since the major portion of personnel In materials handling Is engaged in loading and 
unloading activities, It Is Important that these two functions be given a great deal of 
consideration. Loading ancf unloading activities Include the necessary operations to handle or 
transfer the many kinds of materials to or from various carriers. Where volum, size, or 
weight merit, mechanical handling devices can be used economically. Such devices as conveyors. 
Industrial trucks* cranes, etc.* aid the loading and unloading activity and the warehouse 
operations. Safety hazards can be reduced and protection Increased when mechanical devices 
are used in place of personnel. The use of conveyors will aid in the loading or unloading 
operations. In selecting mechanical handling equipment* you should consider the equipment that 
is readily available to you. As a supervisor, you will need to know the capabilities of the 
equipment available for Use In warehousing. 

3-3. MATERIEL HANOLING EQUIPHENT 

a. Introduction . The equlpMnt discussed In this paragraph represents a few pieces of 
materiel nan<lllng equipment used within the Marine Corps. These are not all Inclusive* but 
rather a general selection of the equipment used In warehousing. Your selection of equipment 
will vary depending on the activity where you are assigned. Figure 3*1 will display a picture 
of the materiel handling equipment discussed In paragraphs b through h following. 

b. Fork lift trucks . A forkllft truck Is a vehicle designed to pick up, carry* and stack 
unft loads of supplies and equlpmnt. Standard forkllft trucks are available with lifting 
capabilities of 2,000 to 15,000 lbs and lifting heights from 100 to 210 Inches. The trucks are 
equipped with telescopic masts that permit loads to be lifted beyond the height of the 
collasped mast. Gasol 1ne*powered forkllft trucks may be equipped with solid rubber or 
semisolid tires for use In warehouses or pneumatic tires for use In outdoor storage areas. 
Electric-powered forkllft trucks are equipped with solid rubber or semisolid (or cushion) tires 
for Indoor operation only. 

(1) Truck, forkllft, 2.000*pound . This truck has the capacity of lifting 2,000 lb, with a 
rtrtlng height capacity of TOO or 127 Inches depending on the model. The standard 
operating aisle for this truck Is 9*6** with a 40** load length. 

(2) Truck| forkllfti 4,000*pound. This truck has a lifting height capacity of 100, 127, 
or 144 li.cnes depending on the model. The weight capacity Is 4,000 lb and It requires 
a standard operating aisle of 10* In width with a 40^ load length. This truck Is de- 
signed In two types, one for Indoor use and the other for uutdoor use. 

(3) Truck, forkl1ft| 6tOOO*pounJ . This truck requires a standard operating aisle 1V6** 
wide with a 10" load length. It has lifting height capacity of 168 Inches with a 
6,000 lb load capacity. It is designed for indoor and outdoor use depending or the 
modet. 

(A) Truck, forkllft* 15,000-pound . This truck is capable of lifting 15,000 lb and it has 
a lifting height of 2 to Incnes. It Is designed for heavy-duty outdoor storage 
Operation and can be used with fork ext<^sions, bar and hoist, or other attachments. 
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(5) Truck, forkHft^ rough'terr^ln . The standard rough-terrain forkUft truck is 
available ln three load capacities^ 4»000» 6»000» and 10»000 pounds. It has high 
flotation tires for operation In deep sand» snw» 1ce» or nud and Is used primarily 
for loading and unloading flatbed trailers^ landing craft» or other similar small 
cargo vessels. 

c. Warehouse tractor . A warehouse tractor Is a potiiered vehicle designed to pull a train 
of warehouse trailers. The type designed for outdoor use has a rated drawbar pull of 2»600 to 
7*500 pounds. The type designed for Indoor use only has a drawbar pull of 2*000 to 4*000 
pounds. Regardless of the size* this truck Is of great value when used In conj (nctlon with 
forttllft trucks because they provide for mechanized loedino* transporting* stacking* and ware* 
housing of supplies. Tractors should be used when supplies art to be moved In eitcess of a 
400-ft distance. 

d. Warehouse crane truck. The werehouse crane truck Is used to lift* swing* and lower 
loads tVat are too heavy* buiity* or otherwise unsuitable for handling by other types of 
materiel handling equlpMnt. Grants designed for outdoor use have a lifting capacity of 6*000 
to ?0*000 pounds. The Indoor warehouse crane has a capacity to lift 6*000 to 10*000 pounds. 

e. Tiering truck (narrow-^alsle) . The tiering truck Is of straddle arm design and can gen- 
erally operate ln b-foot aisles. The standard tiering truck for military use i% the 3*000 lb 
load capacity with a lifting height of 100 or 130 Inches. 

f. Pallet-tyge handl 1ft truck . The pallet type handllft truck Is available In Xmo 
distinct designs for the unitary service; the hand operated* hand prop^^lled model and the 
han^ operated* electric powered model. 

g. Warehouse trailers . A warehouse trailer is a load-carrying platform mounted on casters 
or wheels^ Standard trailers are available In a wide variety of sizes and capacities and my 
be equipped with solid-rubber or pneumatic tires. The ones most coimon In the Marine Corps 
are available In capacities of 4*000 to 20*000 pounds. 

h. Handtrucks. dolly trucks^ and conveyors . The handtruck Is useful In storage operations 
for those places tnat are not accessible to Mcnines. The dolly truck Is a flrame mounted on 
wheels or rollers used for moving heavy loads for short distances. They conveyor Is a device 
for moving supplies In a flited line of travel. 

3-4. STORAGE ACCESSORIES ANO AIDS 

a. General . Special devices^ accessories* and attachments have been designed to handle 
materials in situations where conventional Items of equipment are not adequate for efficient 
operation. We will not attempt to Include all accessories and aids used by the military 
services. Application and utilization of storage accessories and aids are subject to the 
Judgement and approval of responsible authorities. 

b. Pallet accessories . Pallet accessories ccislst of cylinder collar dunnage* notched 
Spacers for cylinders* picture frames* pallet racks* pallet slings and safety pallets. 

(1) Cylinder dunnage and notched spacers are used for palletizing of cyllndm. 

Cylinder collar dunnage (fig 3-2) allows cylinders to be stored vertically and pro* 
vides a support for the neitt tier without placing any wel^t on the heads of the 
cylinders. The notched spacers (fig 3*3) allow material to be stored horizontally 
without rolling off and provide a base for the neitt tier. 
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TRUCK, FORKLIFT 20001b ^ 





TRUCK. rORKLIFT 6000l» 



TRUCK. FOnKLtFT 40001b r^-, . 





WAREHOUSE TRACTOR 



TRUCK, FORKLIFT 160001b 



TRUCK. FORKLIFT. 
ROUGH TERRAM 




WAREHOUSE CRANE TRUCK 






PALLET-TYPE HANDLIFT TRUCK 



TIERING TRUCK 
(NARROW AISLE) 



WAREHOUSE TRAILER 





CONVEYOR 



DOLLY TRUCK 



HANDTRUCK 

Fl0 Materials handling equipment. 
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Fig 3-2. CyHn<(er collar dunnage. Fig 3-3. (totched spacers for cyHn<(ers. 

(2) The picture frame (fig 3-4) and box pallet (fig 3-5) are used to restrain bulky 

material from slipping from the pallet. The box pallet is very useful In storage of 
small boxed itens. 




Fig 3-4. Picture frame. Fig 3-5. Box pallet. 
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c, Special storacj^e aljls. These rdnoG In variety from fork extensions to the rallroaJ box- 
car door jpener. Vie fypes of aids available to you will depend on the type of activity you 
may be assloncd as a warehouseman. You can find pore detailed lnfon;)dt1on on storage atds In 
chapter IV of DOO 4145.19-11-1. 

3-5. riAURItlL HANDLING DjUIPItKT (DUE) AHO PALLET REQUIREIIE'lTS 

lo fully utilize the available materiel handling equlpt.»nt» you must know how puch 
equipment you will need. In operations involving nechanlcal nandllng of material. It Is 
frequently rirofltable to have the equipment set tue pace. 1here are several factors that 
Inff uence the selection and use of equlpnent. After the required quantity and type of 
equipment Is selected to perform a storage operation* the manpower equlrement can readily be 
dGterplncd and adjusted. However* determination of requirements for nechanlcal equipment will 
require a great deal of study If materials handling Is to be accomplished economically. 

a. Factors a ffect Ing equipment requirements . There are several factors which have a 
direct beaTTng on corqiutatton of materiel nandllng equipment requirements. To Ignore any one 
etemont could seriously Impair the overall effectiveness of a planning program. 

(1) Ph ysical layout . Terrain features, location* arrangement and design characteristics 
oT buildings, extent of open storage areas, and road and rail facilities are all 
elements that cone under the general heading of physical layout. Each element Is 
required In planning requirements for MHE. Physical layout will Influence the type 
of equipment you select. 

(2) tllsslon. Requirements are Influenced by the mission which dictates material movement 
patterns. For example* the responsibilities of the Mission determine the character- 
istics of commodities to be handled and thus would also determine the types of 
handling equipment. 

(3) Wor kload . This factor Influences quantitative requirements (numbers of pieces of 
equipment) to a much greater degree than It Influences type of equipment. An In^ 
crease In workload will* In almost all Instances* result In Increased equ!pi.ient re- 
quirements; a decreased workload* the opposite. It must be understood* however* that 
the percent of decrease or Increase In workload will not result In the same percent 
d'^crease or Increase In tWE requirements. For example* an Increase of 100$ In work- 
load does not demand that your equlpnent fleet be doubled. It Is generally conceded 
that equipment efficiency Increases with Increased workload until the maximum poten- 
tlc^f Is attained. To tako another approach, an Increased workload will result In an: 

(a) Increase In the nuntber nf hours actual equipment usage. 

(b) Increase In equipment trips per hour. 

(c) Increase In payload per trip. Continuous multiple-shift operations can also Influ- 
ence quantitative requlret^nts. However* requlreriients would not be Increased 
simply on the basis of working more than one shift since each shift will be sub- 
ject to the same general operating conditions and equipment utllha Ion factors. 

b. Determ inat ion of materiel handling equipment and pallet requirements . Effective plan- 
ning of a iHiaTe'rtals handling operation, including the projecting or equipment requirements* can 
be accoDpUshed only when certain prerequisites or "must** factors are considered. 

(1) Volune. The first prerequisite In operational planning Is an understanding of the 
sf2e of the Job to be accomplished. *The weight, cube* packaging characteristics* 
mode of transportation, etc., are valuable 1nfort.iatlon In evaluating materials hand- 
ling operations. Anytime that an operational plan must be modified or Interrupted 
while in progress* the cost of the operation Is Increased. Careful consideration and 
planning In the beginning should normally preclude the necessity for adjustments. 

{?.) lypes and characteristics of equipment. A knowledge of the types of equlpRtent and 
their var Fed chara"clerTslTcs sb asTo "be able to "match the equipment to the job** Is 
the supervlsor*s responsibility. 
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(3) SaUnced operation . Unless the pro|^r ratio of manpower and e<)u1pnient is predeter- 
mined for an operation* nonproductive waste time at certain stages will result. 
Should one segevnt of an operation move At a faster pace than another* action must be 
taken to equalize or balance these segments so that wasted e<)u1pment and/or manpower 
does not result. An understanding of the operation Includes knowing how long It 
takes each man and each piece of e<)u1pment to do a given amount of work In an effi' 
dent manner. Care must be taken that speeds which e<)u1pnient may operate do not ex* 
ceed those allowed for safe warehousing operations. Figure 3*6 Illustrates the 
relationship of distance traveled to time consumed by known travel speeds. 
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Fig 3-6. Speed to distance traveled time study. 

(4) Operating time . The time required for the materiel handling equipment to complete an 
operational cycle must be accurately appraised. This Involves knowledge of such ele* 
ments as distances from receiving or pickup points to stacking or destination points. 
Knowing the time factor for one c<»»plete cycle of movement of material by the select* 
ed type of equl^nt and the quantity of material to be moved In tnis cycle will per* 
rtlt a single arithmetic computation of quantitative requirements by application of 
the conmon formula* V/C x T * AT • R (fig 3*7). The following hypothetical operating 
example Is presented to Illustrate the value of acquiring a positive determination of 
how long It takes to do a certain part of a Job so that it can be further used In 
computing equipment and manpower requirements. The 25X allowance factor Is Included 
to coApf^nsate for unforeseen operating delays or known delays such as rest periods 
and coffee breaks. 

Example . You are shipping 420 cases of clothing which weigh 125 lb ber case and 
whose cube Is 6.3 cu ft per case. The Item Is stored 8 cases per 40 x 48** 
pallet. Storage height Is four pallet loads. One forkllft with operator (and 
one checker) and two laborers comprise the loading crew (shipment does not re* 
quire marking). Nonrepetltlve functions such as preparing the car for loading* 
placement of car plate* etc.» are not Included. 

Solutjon. The solution Is set In two parts* the equipment and the personnel. 
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(5) 



Equipment: Operational Steps , Time 

(minutes) 

Approadi storage point from traffic a1sle» pick pallet load» 

and back out to traffic aisle 0,68 

Proceed with load to car area» 170 ft 0.37 

Enter ra11car» deposit load» and back from car onto dock , , , , 0,82 

Return to storage area» 170 ft jO,31 

Actual expended tine "2,18 

25t allowance factor for delays fO,55 

Average perforinince standard per cycle J, 73 

60 - 2,73 » 21 ,9 or 22 cycles f r hour 

Personnel; Operation steps . 

Laborers disdiarge pallet contents Into rallcar 1.78 

Laborers remove enpty pallet to dock area f0.19 

Actual expended tine 1 ,97 

251 allowance factor for delays 40.49 

Average performance standard per cycle 2,46 

60 - 2,46 24,3 or 24 cycles per hour 

Operations analysis . On the basis of the above» the forkllft truck Is capable of 22 
operations per fiour» and the laborers are capable of discharging approximately 24 
pallet loads per hour. This would be considered an extremely well*balan^d operation. 
The sll^t time advantage gained by laborers 1$ considered unimportant, 

Forwjla for coroutlng the nunfcer of MHE necessary for separate operations. In opera- 
tlon A above» the requlremenis win be governed oy recognition or; (1) the volume of 
the Job* (2) amount that selected e<)u1pment can move per tr1p» (3) length of time re- 
quired by equipment to accomplish a trip cycle» and (4) the allotted time to complete 
the Job, Mien these factors are determined^ mobile powered equipment needs may be 
computed by applying the formula shown In figure 3*7, This formula may be applied In 
computing any mobile equipment requirement within the scope of storage under any 
operational circumstance whether Inside or outs1de» whether In volume or In small- 
operation situations. Operational application of this formula Is Illustrated by the 
problems below: 



FORMULA 



C 



s R 




V - Volume or ate of ine operstton to be peif ormed. 

C * Units Of volume carried per trip (pieces, pounds, etc.) ty equipment 

T - Average expended time to accomplish a complete equipment trip cKle, 

AT . AnottedUmetOdOtheJob. 

R - £qutpment requlrentetit 

Fig S**?, Formula used In computing MHE requirements. 
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(a) Problem A. A situation exists tt MCL8» Albany^ Georgia* which requires a relocation 
0^ 4^064 paim loads of supplies. The haul distance Is 1^500 feet» and It has been 
determined that It takes a tractor with four trailers approximately 20 minutes to 
make a round trip. Time Is comuted on tractor picking up and dropping trailer 
trains at each point. Eight pallet loads are carried tm each trip. There Is ade- 
quate space In ell areas for nultlple^llft truck operation. Compute tractor require- 
ments to complete this Job In 3 days of single-shift operation (part A) and coovute 
forkllft truck requirements to keep pace with the movement (part 8). Average time 
for truck to load tr^ln Is 5.M minutes and to unload and stack Is 7.48 minutes. 

solution to part A: Formula V/C x T ^ AT R 

V o 4»0S4 pellet loads 

C 8 pallet loads per trip 
T « .33 hours per round trip (60 m1n/20mln « .33) 
AT « 24 hours 
R « Tractor requirements 
4»064 * 8 « 508 trips required to move materltls 
508 X .33 hr « 168 hours required to move materials 
168 hr 5 24 - R 

R « 7 tractors per day 

Solution to part 8: Formula V/C x T ^ AT <i R 

V « 7 trailer trains 
C » 1 trailer train 

T > 5.34 (minutes to load train) 
AT « 20 (minutes per trailer train round trip) 
R « Lift re<|u1renents 
7/1x5.34 5 20« R 

37 5 20 - R 

R « 1 17/20 or two forklift trucks for loading 

V « 7 trailer trains 

C « 7.48 (minutes to unload stack) 
AT 20 (minutes per trailer train round trip) 
R « Lift truck requirements 

7/1x7.48 I 20« R 

52 i 20 R 

R « 2 3/5 or 3 forkllft trucks for unloading and 
stacking 

(b) Problem 8 . The MCLB at 8arstow» Cal1f» has recei/ed 24 carloads of supplies that 
must t>e discharged and stored In 2 days of single shift operation. The area of re- 
ceipt will accoimnodate large-scale activity so operating room poses no problem. 
Point of storage Is within 200 ft of receiving dock* Received Item Is stored In 
unit loads weighing 1^860 lb; a forkllft truci «t make an average of 51 loads to 
discharge one car. Timing experience has Indicated an average trip time of 2*85 
minutes for each load delivery and return. No delay In car palletization Is anti- 
cipated as adequate labor force has been allocated to equal pace of trucks. How 
many lift trucks per shift will be required to complete this operation on schedule? 
By using the formula V/C x T ; AT « R» the following solution will result: 

V > 24 carloads 

C ^ Portion of carload carried per trip « 1/51 
T *'2.85 minutest time for truck to make round trip) 
AT « 16 hours 

R « Lift truck requirements 
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R » 24 - 1/51 X 2.85 (mln) - 16 hr (24 - 1/51 ^ 24x51/1^224} 

R • 1,224 X 2.85 - 16 

R ^ 3,4n8 - 16 (3,468 - 60 58 hr) 

R ' 58 - 16 

R * 3 5/8 or 4 lift trucks 

(6) Fornula f o r conpu ting pallet requlrewents . The first consideration In pallet re- 
qulrement pTamiing is knowing hm nuch warehouse floor soace or outside storage* 
space 1s available and the anount that can be considered to represent net pallet 
storage area or bulk storage area. The first step Is to reduce this floor area to 
ret square feet. The second step Is to deteroilne the square foot area of the 
pallet. To this M factor should be added to acccnnodate the average load 
overhang. A flat 16 sq ft area nay be accepted for the 40''x48* pallet. Palletized 
unit loads should be approxlmtely 40 Inches wide, 48 Inches long, and 48 Inches 
h1^ (Including the pallet). Overhang of load on pall^^t must not exceed 2 Inches on 
any side. The square foot of the pallet should then be divided Into the net square 
feet of the storage area. The quantity Is then nultlplled by thenunl)or of pallet 
courses In vertical storage. This figure equals pallet requlreMnts for the area. 
An adjustment factor may be considered for those ^reas wherein some supplies by 
virtue of their characteristics are stored without palletization. Figure 3-8 
Illustrates the fornjU for the planning of pallet requirements. 



FORMULA 



s R 




DIVIDED BY- 





KXrUNAXIONf 

S * Net covered st«^ aiee, In igum f«etuMd for bu^ 

Avemie stacking height In sudt ttmge afvea expressed In pallet 



H 



with 25% 



). 

D * Squen feet of floor area omqrfed hy a pallet as detennlned by pallet 
added to compensate for load overhang and clearance. 

R * Quaiitltyof paUetireq^b«d 

Fig 3-8. Formula for computing pallet requirements. 

Exawplc ; Storage depot X Is In the process of moving supplies Into storage. Depot 
X vTrTpossess 3»500»00O gross square feet of warehouse storage area of vihlch 701 will 
be net bulk storage space. Facility and comnodlty characteristics Indicate that an 
average of four pallets h1^ storage will prevail. How many pallets are required to 
effect 851 space <!t111zat1on of th^ net bulk storage area? 
S » 3»50O»00O X .70 (net space) x .8? (percent occupied) 

H 4 (pallets In vertical storage) 

0 ^ 16 (Gross square feet per 40** x 48** paHet) 

R ^ Pallet requirements (40** x 48** pallets) 

3,500,000 X .70 ' 2,450,000 

2,450,000 X .85 ^ 2,082,500 

2,082,500 t 16 X 4 « 520,625 ^ R 

3-6. LOADING OF RAILROAD CARS, IKUCtCS, AID IKAILCRS 

a. Introducti on. Improper loading and unloading are two of the major causes of loss and 
rlamage during transportation and the resultln? delay In use at the destination. The purpose of 
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this paragraph 1$ to provide guidance In loading and thereby help prevent these discrepancies 
during transportation by describing procedures or referring to other publications which set 
forth procedures to be followed by shippers and cosljnees. After deternlnatlon has been made 
to inov« materials and supplies^ the freight Officer should be advised so that the proper node 
of transportation taay be selected. 

b. Selec tion and Inspection of rail road cars. Before • railroad car can be used* it must 
be InspecteJ'to deternlne If It is suitable to carry a load safely to Its destination. The 
following points should be checked: 

(1) Soundness of the floor* sidewalls* end walls* end roof. 

(2) Absence of all dunnage* nails* and bolts which night cause daisage to material. 

(3) Condition of doors. They should open and close easily and completely. 

(4) Size and type of car. Detemlne if you received the car that wa^ ordered. 

c. Bagg ed cownodltles In closed 
cars. Care must be ttkm when load- 
ing bagged cofimodltles to prevent 
damage. Contamination and snagging 



d. Unit load . A unit Is two or more items handled as a sliigle unit. Urit loads are gen- 
erally made up with a pallet base. When the 40** x 48** pallet Is used* the Ideal unit load Is 
48 Inches high Including the pallet and has a space displacement of 53 cubic feet. The weight 
of the material may prevent stacking to the desired 48-Inch height. 

(1) Monbonded unit load . Nonbonded unit loads are Items of a type or sUpe that can be 
deposited without bonding on a pallet and transported as a unit durlig normal 
handling and storage operations. 

(2) Bo nded unit loid . Frequently* because of the type of material or Items to be trans- 
ported* It will be necessary to bond the Items together. The Items will be formed 
Into a unit load and bonded by means of adhesive* strapping* edge protection* or 
other aids designed for this purpose. 

e. Loa ding of palletized un it loads . When loading intj a car* each unit mjst hive a firm 
bearing contact against the acfjacent unit. Pallets should be placed tl^tly Into each end of 
the car. Ordinarily the space between pallets and the sidewails of the car 1^^^ approximately 6 
Inches and does not require any additional crosswise bracing; If that space e^eeds IS Inches* 
then the load must be secured to prevent side shifting. If you are loading small pallets and 
you have space In the center exceeding 18 Inches* then crosswise bracing Is rnqulred. The load- 
ing at the doorway Is finished off with proper bracing to secure and hold the iDad In place. 

It Is desirable to completely fill the lengthwise space of the car with oallet units. When the 
last two pa1](Hs are moved fnto place* there Is some slack space (possibly 4 to 12 Inches) at 
one or both sides of the doorway pallets. When this occurs It Is necessary to fill In the 
vacant Space with some form of dunnage. 

f» Loadi ng of cylinders . Cyllncrtcal containers have a circular contour and when loaded 
in a ralTcar* truck* van* or trailer* they do not have complete face or surface contact or sup- 
port between adjacent containers* and this creates an unstable condition. Many containers In 
use are constructed of lightweight material that will flex* beno* or crush under pressure. It 



of bags can be prevented by Inspecting 
the car prior to loading. Chafing can 
be controlled by loading the bags away 
from the car wall In pyramided layers. 
Control of moisture damage can be 
accomplished by protecting the sup- 
plies from the elements while load- 
ing. Bags should not be stacked on 
damp platforms or damp car floors. 
Figure 3-9 Illustrates the proper 
stacking of bagged commodities. 



Fig 3-9. pyramided layer buildup (side v1«i«). 
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i% necessary to have at least two point contact with adjacent cylinders! to aoproach the Ideal 
In loading: tl^t loading. Fig 3-l0 Illustrates this point; "d** of this figure shows the 
b^st method (tlQht loading)* since any force against a container Is distributed to adjacent 

rontatn^rs- 
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Fig 3-10. Loading diagrams of cylindrical containers (top view)* 

Pncuroatlc dunnage . Pneumatic dunnage wilts were developed primarily u) ocrupy the void 
or V cant space In loaded rail » highway* or water conveyan^s. Pneumatic dunnage Is not to be 
used In aircraft. If used to secure explosives or other dangerous articles* prior approval 
must be obtained from the Bureau of Explosives. 1Wo types of pneumatic dunnage are available* 
reusable and disposable. Since there Is a variation fn size and shape* most conm>d1t1e$ do not 
completely fill the car. There Is generally a voi< space which must be blodted* braced* or 
filled. Pneumatic dunnage Is a definite asset for this purpose and it Is available In the 
sizes listed in table 3-1. Figures 3-11 and 3-12 Illustrate the two types of pneumatic 
dunnage . 



Table 3-1. Sizes of pnuematlc dunnage. 
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3*]U Reusable pneuratic dunnage unit conplete* 
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Fig 3-^12* Disposable pneumtlc dunnafe unit complete. 

(1 ) Advantages of using pneumatic dunnage . 

(a) Allows RDre rapid Installation and remova] than conventional dunnage. 

(b) Prcwides a hl^ly resilient load-restraining niethod. 

(c) Prcwides relatively 1ow*pressure bracing (Z to 5 psi) for loads. (Inflation 
pressure for pneunBtIc 'iunnage units In truck/trailer containers must not exceec 
3/4 psi maximum* ) 

!d) Is capable of tightening loads In which compactness was not achieved during 
loading. 

(e) Is capable of repositioning cargo loads shifted by sudden Impact and also will 
e)tpand to take up slack developed through normal load Jostling In transit* 

(f ) Is capable of retaining adequate cushioning air pressure during long-distant 
shipments up to 30 days. 

(9) Is not seriously affected by changes In tempet^tjre and altitude encountered 
during surface transport. 

[2) E)tamj>le of pneumatfc dunnage bracing (figs 3*11 throu^ 3-1^)* 
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rig 3^13. Single void pneumatic bracing. 
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Fig 3-14. Urger dunnage units bracing higher loads. 
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rig Pneumatic dunnage units staying load of various package s1zes« 

Note: When nore than one unit of pneunatlc dunnage Is used In a conveyance, the inflation 
proCG^^s should be aUernated from one unit to another until all units reach desired 

(jri'isurGs. 

h. Truck and trailer lo^idj^rig. V\* *mt ipportant factor cantrlbuving to the prevention of 
daneoe in trVcV and""traT^Gr"loadtng Is that of tight loading. Rarely does the material to be 
'^bippcl fit in a closGd truck, van, or trailer without side slack or end slack. Physical 
M(;wn'>' I . capiKitiGs, tieight limitations, and load distMbution of trucks and trailers vary 
jrejHy. *n r.io:;t crises !;lack my be taken up ul^h bulkhe ds or dunnage. The variation 
ntvo?ved t>rGcIudes covering of all types of iwrls Sln.e we carnot cover the types of various 
!o'i,, We will, therGfirt^ cover *.he balanchhj jf the load aloe J the vehicle. Equal <)l:tr1-^ 
butlon cf load is Just as important in truckloading as in carU ding. Figures 3-16 and ;-17 
illij'jtrite Height diotribuHan. 
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Fl9 3-16. EMfflples of RIGHT «nd WRONG truck loading. 
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7. There are ZOO palletfzed untt Toads to be shipped fVom your warehouse by hoxcar. Tf 
1 forkllft truck can complete 1 cycle with 1 palTet In 4.T7 n1nutes» what Is the 
minimum amount of foHcllft trucks required to complete the job In D hours? 

a- 1 c. 3 

b. ? d. 4 

8. If the average performance standard per cycle Is 4.?^ minutes* how many cycles can he 
accomplished 1*1 1 hour^ 

a. 1? c. 1^ 

b. 14 d. Ifi 

9. Hour many square feet are require*^ to store a 40" x 4^** pallet? 

a. 4 c. Tfi 

b. 8 d. ?4 

10. What percentage factor Is used to compensate for the pallet load overhang'^ 

a. Z% c. ?3% 

b. m d. WS 

11. Which Items should be loaded In rallcars In • pyramided layer hulldup? 

a. Cylinders c. Hiatal pipes 

b. Bagged commodities d. Oil drums 

1?. What Is the cubic feet of an Ideal palletized unit load? 

a. iO c. 

b. 48 i. ^ 

13. What Is the height of an Ideal palletized unit load? 

a. % in c. 48 In 

b. 40 In d. 5? In 

14. When loading smalt pallets In a ra11car» v^at action Is taken v^en the Vacant space In 
the center of the car exceeds 18 Inches? 

a. The space Is filled with small containers. 

b. Crossvrire bracing Is required to prevent pallets from shifting. 

c. Secure each pallet with a snubbing device. 

d. Pallets should be blocked lengthwise and crosswise. 

15. Which type of dunnage Is NOT authorized for use In loading aircraft'^ 

a. Plywood c. Pneumatic 

h. riberboard d. t.umher 

16. What Is the most Important factor In loading trucks and trailers? 

a. Weight c. Tight loading 

b. Dunnage d. Distance of deliverance 

r7. What Is the maximum Inflation pressure for pneumatic dunnage used In truck/tral^'er 
containers? 

a. 1/4 psi c. A psi 

h- ? psi d. ^ psl 
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3-7. LOADING RULES 



Mien freight H to tie loaded on or In open^top or closed c^rs «nd no loading And security 
nethods Ate provided^ It should be blocked And braced according to the best ntethod or procedure 
thet cm be devised from the Association of American Rellroeds pei^hlets. These peiqphiets ere 
usuelly filed In the office of the Instelletlon trensportetlon officer. The Loedlng Rules Com- 
oi1ttee» Mechenlcel Division^ Association of Anerlcen Rellroeds^ hes Issued e looseleef binder 
containing 6 sections of rules jovernlng the loading of conunodltles on open-top cars. The 
sections are listed by number and title as follows: 



Se ction Ho. Tltl^ 

1 General Rules 

2 Loading of Steel Products Including Pipe 

3 Loading of Road Grading* Road Making* and farm Machinery 

4 Loading of Miscellaneous Commodities Including Machinery 

5. Loading of forest Products 

6. . ^ Loading of Department of Defense Material 



The Instructions concerning the loading of ammunition^ explosives and other hazardous materials 
are Issued by the Bureau of Explosive, In DOE 6D0D.E. 
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MAREttOUSirW OPERATIOMS 
Lesson 3 
riatertaU Handling Operations 

STUnv ASSIGmiEIlT: MCI 30. 3h, llarehousing Operations ^ chap 3. 

lCSM)fl OOJECTIVE: Successful coi;ip1et1on of this lesson will enable you to Identify the 
capabilities of materiel handling equlpiaent; to Identify the factors 
and principles Involved In inaterlel handling; to compute naterlel 
handling equipment requirements and pallet requlretnents; and to follow 
the correct procedures for loading railroad cars* trucks^ and trailers. 

\ Multiple Choice: Select the ONE answer which BEST completes the statement or answers the 
qiiestlon. \fter the corresponding nurA^er on the answer sheets blacken the appropriate 
circle. 

Vdtun: I point each 

1. Uhich factor dictates the rnethod of handling materials? 

a. Cost of ijoving c. Safety hazards Involved 

b. Value of the Item d. Volume 

?. Which piece of equipment Is useful In storage for places not accessible to machines? 

a. Dolly truck c. Conveyer 

b. llanrltruck d. Warehouse trailer 

3« Uhiit Is the felted drawbar pull for outdoor use warehouse tractors? 

a, 2,000 to 4,000 lb c. 2,600 to 7,500 lb 

b. 2,000 to S»000 lb d. 2»600 to G»500 lb 

Uhdt mtorlel handling equlpn^nt should be used when supplies are to be moved 

SOO ft? 

a* Uarehouse tractor c. Forklift truck 

b. Dolly truck d. Warehouse crane truck 

5. much storage aid Is used for horizontal storage cf cylinders? 

a. Box pallet c. Collar dunnage 
b< Picture-frame pallet d. Notched spacers 

6. In your computation of materiel handling equipment requlrenkents for a particular Job, 
which factor will Influence the quantitative requirement (number of pieces of equlp- 
nent) to a greater degree than It ulH Influence the type of ef)u1pment required? 

u Physical layout c. Workload 

b. Mission d. Weather 
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7. There tre 200 palletized unit loads to be shipped from your warehouse by boxcar. 
^ forkllft truck can complete 1 cycle with T pallet In 4.T7 minutes^ what Is the 
mlnlmuin amount of forkllft trucks required to complete the Job In hours? 

a. 1 c. ? 

h. d. 4 

8. If the average performance standard per cycle Is A*?A minutes^ how many cycles can be 
accomplished lii 1 hour? 

a. 1? c. l"? 

b. 14 d. Ifi 

9. How tMny square feet are requlre^^ to store a AO** x 4^** pallet? 

a. 4 c. 16 

b. 8 d. ?A 

10. What percentage factor Is used to compensate for the pallet load overhang"* 

a. 21 c. «1 

b. ?01 d. m 

11. VIblch Items should be loaded In rallcars In * pyramided layer buildup? 

a. Cylinders c. Metal plp^s 

b. Bagged commodities d. Oil drums 

12. What Is the cubic feet of an Ideal palletized unit load? 

a. 40 c. 53 

b. 48 d. V> 

13. What Is the height of an Ideal palletized unit load? 

a, 36 In c. 4ft In 

b. 40 In d. 5? In 

14. When loading small pallets In a rallcar^ what action Is taken when the Vacant space In 
the center of the car exceeds IS Inches? 

a. The space Is filled with small containers. 

b. Crosswire bracing Is required to prevent pallets from shifting. 

c. Secure each pallet with a snubbing device. 

d. Pallets should be blocked lengthwise and crosswise. 

15. Which type of dunnage Is NOT authorized for use In loading alrcran^* 

a. Plywood c. Pneumatic 

b. Fiberboard d, lumber 

16. What Is the most Important factor In loading trucks and trailers? 

a. Weight c. Tight loading 

b. Dunnage d. Distance of dellverancp 

17. What Is the maitlmum Inflation pressure ^or pneumatic dunnage used In truck/tral^^er 
containers? 

a. 3/4 psi c. ^ psi 

b. ^ psi d. 1 psi 
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18« What publication provides Instructions for loading of atirtunltlon^ 
explosives and other hazardous materials? 

a. m *>ooo.F c. m finon.E 

b. BOE *>000*H d* m f^Ono.^i 

TO. Wtilch pantphTet of Instructions Is Issued by the Association of American RalVoads'' 

a. Loading of ProJectlTes 

h. Bracing Less than TralTer Toads of Explosives 

c. Bracing Carloads of Dangerous ArtlcTes 

d. Loading of Department of Defense HaterlaT 

Note: Questions ?0 to ?8 require you to Identify the appropriate equipment (a*e below) to 
which the respective characteristics apply. 

a. Forkllft trucks ?^OO0-pound d. Narrcw-alsle tiering truck 

b. FortcTlft trucks 4^000-pound e. FortcTlft trucks rough-terrain 

c. ForkTlft truck* 'i^OOO-pound 

70. Requires a standard operating alsTe of ^''t** with a AO** load Ten^th. 
2T. Requires a standard operating alsTe of 10* with a ^0** load Tength. 

Requires a standard operating alsTe of TVf^** with a 40* load ^en^th. 

Has a lifting height capacity of 1(>8 Inches. 
^4. Kas a load capacity of "'^OOO pounds. 

?S. Is a straddle am design and can be operated In an aisle ^' In width. 

?6. Mas a lifting height capacity of 100» 177» or IM Inches (depending on the model). 

?7. Has a lifting height of 100 or 1?0 Inches (depending on the model). 

?6. Has a load capacity of 10^000 pounds and Is used for operation In deep sand or snow. 

Note: Questions 29 to pertain to situation T. 

SITUATION I t You are a warehouse supervisor and Information Has been received showing 
that a Targe quantity of a single Item Is due In. Current stock of this Item on hand Is 
In packages wighing 7? pounds each» with ?1 packages per 10** x 4fl'' pallet. Uhen 
received^ Inbound stock vlll be packaged In a similar manner. The storage point is l^^n 
feet from the expected unloading point. You assign two tnen to palletize one ?»000- 
pound forkllft truck to move and ^tack the pallets. When the operation Is completed^ a 
time study of this operation showed: delay ^actor Is Included) 



Total time per cycle to palle Ize ^.f)6 min 

Total time per forkllft cycle ^.^n tnin 

Total pallet loads '>00 

?9. How many cycles did the fortcllft truck complete per hour'' 

a. S c. ?!> 

h. 1? d. ^ 

^0. How many cjcles did th^- laborers complete per hour? 

a. c. 

h. }? d. ^fi 



^0.1 
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31. If the fcnrkllft truck noved 1 pallet load per cycle* hw many forkllft trucks would be 
required to move these supplies In 6 hours? 

a. 1 c. 3 

b. 2 d. 6 

32. Uhat does the analysis f this operation reveal? 

a. It MS well balanced. 

b. One a^ltlonal laborer should have been added. 

c. Two additional laborers should have been added. 

d. One additional forkllft truck should have been added. 

Note: questions 33 to 35 pertain to situation 11. 

SITUATION 11 : You Bwst move M52 pallets of supplies Indoors. You want to concent- 
rate sufficient equipment to complete the operation In 2 workdays (16 hours total). 
Previous time studies reveal that: 

(a) It reqrVes 5.00 minutes for the outdoor forkllft to load the train (3 trailers 
with 2 oallets c i each). 

(b) The tractor-trailer train can nftke the round trio In 20 minutes. (The tractor 
picks up and drops trailer trains at each point.) 

(c) The Indoor forkllft truck can unload the train and stack the supplies In 8.00 
minutes. 

(d) Remefflber the formula: V/C x T ^ AT « R. 

33. How many tractors will be required for this 2-day operation? 

a. 2 c. 4 

b. 3 d, 5 

34. How nany outdoor forkllft trucks will be needed to support the tractor*tra11er trains? 

a. 1 c. 3 

b. 2 d. 4 

35. How many Indoor forkllft trucks will be needed to support the tractor trailer trains? 

a. 2 c. 4 

b. 3 d. 5 

Note: Questions 36 to 38 pertain to situation III. 

SITUATION III. You have been requested to report the approximate number of 40** x 48** 
pallets being used and the number of the same^slze pallets required to fill all vacant 
storage space In one section of your warehouse. The following Information Is 
available: 

Total area (200' k m*) 40.000 sq ft 

Space occupied by al-Jes 9>S25 sq ft 

Space occupied by columns 112 sq ft 

Space occupied by material on pallets 4>1&0 sq ft 

Vacant space available for storage 26>213 sq ft 

Average stacking height 4 pallets 

36. Approximtely how many 40** x 48** pallets are there In the storage section? 

a. ?»500 c. 2»036 

b, 2,408 d, 1»037 

37. How many pallets will It take to store supplies 4 pallets high In t!.e vacant storage 
space? 

a, 4.896 C, 5,880 

b. 5.240 d. 6>553 
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38. How nwny pallitts will It take to store supplies In 75t of the vacant space? 



a. 1,640 

b. 4,916 



c. 5^526 

d. 5,555 



39. Which diagram belou depicts the best nethot' for loading cyllfidrlcal contalrers 1fi a 
boHcar? 






a. 



b. 



c. 



40. each truck Illustrated below has been loaded with a different concndlty. The supplies 
1fi each Instance are heavy and no pore Itecis are to be placed on trucks. On whicn 
truck have the supplies been properly placed? 



a. 















^= — ^ 



b. 
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Chapter 4 
STORAGE PROCEDURES 
Section ^ RECEIVING 

4-1. INTROOUCTIOH 

The receiving operation Is the method by which supplies are brought Into the military 
supply system. Prompt and accurate processing of receipts Is a prime requisite for effective 
warehousing. The details of rwelving operations depend mostly on the types of supplies to be 
handled^ distance supplies must be moved, types of materials handling equipment available^ and 
physical charcterlstlcs of the storage Installation. However^ the following basic principle's 
of receiving are applicable wherever supplies are received for storage^ 1ssue» shipment, or 
distribution. 

4-2. PLANNING THE OPERATION AND SOURCES OF INFORMATION 

a. Plan nin g. The planning of receiving operations requires full coordination among the 
offices of "tlie storage Installation responsible for differen. phases of the operation. This Is 
accomplished by the proper evaluation of Information received In advance of actual shipment to 
Insure that proper steps are taken to receive the supplies as efficiently and economically as 
possible. ATI available Information regarding receipts must be disseminated throughout the 
storage and materials handling organization, which Includes personnel concerned with warehous*^ 
Inq, transportation, preservation, packaging and packing^ Inspection^ etc. This Information 
will Inform you when the shipment Is due to arrive, how much Is being received, what type of 
supplies are Involved, and the mo<te of transportation being employed. From this Information, 
every effort should be made to maintain a balanced operation with minimum Interference with 
other storage and materials handling activities. Mith the proper evaluation of this Informa- 
tion the warehouse supervisor can gain: 

(1) Effective utilisation of space . This will allow you to use vertical space to the 
fullest extent and plan the amount of square feet required to store the Inbound ship- 
ment. Height to which material can be stored will Indicate the cubic feet require- 
n»nt of the shipment. 

(2) Proper assignment of labor and equipment . As soon as requirements are determined, 
submit requests to central labor and equipment pools. Hake sure the manpower and 
equipment are In balance. 

(3) Determination of shipme nt s requ i ring special handling . Shipments of certain subsis- 
tence items 'require Inspection prior to storage by veterinarian personnel. 

b. Sources of Infornytlon . Vou may be thinking ^How Is It possible to plan a receiving 
operation in advance of the actual receipt of the materiel?" This Is accomplished by advance 
Information as stated In the previous paragraph. There are various sources of advance Infor- 
mation available to the warehouse supervisor: 

(U Advance copies of shipping documents. 

(2) Advance copies of bills of lading. 

(3) Due-ln Information contained In the receipt "front due^ card. 

(4) Copies of contracts and purchase orders. 
($) Dispatches. 

(6) Wire, note or letter notices of shipment* 

(7) Other miscellaneous notices from vendors or carriers. 
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4-3. SPOTTING THE CARRIER AND UNLOADING 

a. Spotting the carrier . This H the process of locating a rallcar or truck In the proper 
place for unloading. When information Is received by the warehouse unit that a carrier Is due 
to arrive* the unloading site must be established. In making such a decision, the warehouse 
supervHor must know what quantity of supplies he Is dealing with, what Federal groups are In- 
volved, and how lany Items are In the shipment. When possible the carrier should be spotted 
where supplies can be moved In a stra1ght*line flow directly Into the warehouse or storage 
area. 

b. Pre*unload1ng considerations . After the carrier Is spotted and before actual unloading 
of the supplies begins, thert are certain steps that should be followed. 

fl) Flagg ing the traffic end of the rallcar . The traffic end of the rallcar Is flagged 
Or marked In such a manner as to prevent unscheduled contact with the car by other 
rail equipment while unloading operations are In progress* 

(2) Set brakes on rallcar or block wheels of trailers . 

(3) Check car or truck seals . Make sure that they are Intact and their numbers agree 
with those on receiving documents (bills of lading, notices of shipment^ advance 
copies of shipping orders^ etc.). 

(a) If there Is no advance copy of a delivery document available* the seal number may 
be verified after the car or truck has been opened. This Information is obtained 
from documents which accompany the shipment. 

(b) If the seal Is broken or missing, or If the nutd>ers do not agree with those on the 
documnnts^ appropriate notations should be made on the receiving document. 

(4) Open car or trucfc doors . 

(a) Rallcar doors must be opened by the transportation personnel. Doors should be 
opened with extreme care so as to protect personnel from falling cargo packages. 
If doors are Jammed or otherwise Incapable of being opened manually* a mechanical 
aid should be en^loyed. 

(b) Truck doors are opened by the trudcdrlver. 

(5) Visually Inspect containers within the car or truck . Examine containers to determine 
the degree of damage incurred during travel, if any* This Is necessary In order to 
plan for Inspection of contents of damaged containers by the claims off 1cer» 
transportation officials^ or claim agents of the carrier. 

(6) Determine method of entry . The method of entry Into truck or rallcar depends on the 
type Of carrier and physical chara terlstics of the receiving ai^ea. 

(a) If the unloading Is to be accomplished on a warehouse platform* a bridge plate may 
be used between the platform and the truck or rallcar door. 

(b) If the receiving platform Is at ground level* a portable platform or a forkllft 
truck may be employed. 

c. Methods of unloading . Methods used In the unloading of supplies differ with the type 
of suppl les involved. Certain basic princlr les are comMn and efficient when properly used. 

tl) Straight-line fl ow. Straight-line flow can be obtained through proper spotting of 
the carrier's equTpment so that a minimum of turns will be necessary frm the vehicle 
to the stock location. 
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(2) continuous flow . Continuous flow r«suUs fro« malntilnlnj the proper balance of 
Tabor and equipment. Lost motion and waiting time must be held to a minimum. 

(3) Concentration of operation . The unloading operation should be localized Insofar as 
possible to i»ke supervision easier and» through the use of shorter hauls* reduce re- 
quirements for materials handling equipment. 

(4) Efficient handling . This Is normally accomplished by handling containers only once, 
palletizing supplies to the maximum extent practical and using materials handling 
equipment whenever possible. 

d. Unloading mixed shipme nts. W^ien a shipment consisting of several Items Is received^ 
ft fs necessary to cneck for item Identif Icatlon^ markings* and quantities on each container. 
Conveyors are useful In unloading this type of shipment. 

e. Unloading carload shipments of single-line Items . If material Is In unit loads* It can 
be moved directly from the trucn or car to the Txatton for the Items* depending on the dis- 
tance Involved. Regardless of whether the shipment Is mixed or slngle^llne Item* unit pallet 
loads should be made prior to moving the supplies to storage. Pallet selection guides and 
charts should be displayed near the unloading area for reference In determining the most suit- 
able pattern for various sizes of containers. The size of the unit pallet load will be 
determined by: 

{}) Protection of personnel. 

(2) Consideration of container strength. 

(3) Size of door and capacity of equipment. 

f. Tallying Incoming supplies . Checkers will normally be assigned from the transportation 
unit. In most operations, the forkllft operator will be utilized as the checker. The checkers 
will record only the quantities actually unloaded and accounted for when tallying the total 
quantity of an Item. In many cases. Items packed In uniform quantities can be checked by the 
pallet load by forkllft operators while unloading the shipment. When containers are received 
ivhfch contain a standard quantity* It Is generally not necessary to open them unless they have 
been tampered with or show visual evidence of damage. Shipments consisting of numerous 
dffferent-slzed packs or various different Items and quantities must be checked and Identified 
by stock number* unit of Issue, nomenclature* quantity per box or carton, and number of 
cartons per unit load. The available shipping document Is generally used as the tally sheet, 
ror receipts from commercial sources that are Inspected and accepted at origin* the shipping 
document will normally be the DO Form 250 completed by the Inspector and used by the checker 
for tallying of supplies. Supplies received without covering documents must be tallied on 
forms designated by local command. Figures 4-1 and 4-2 Illustrate two forms commonly used for 
tallying of supplies. 
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(T) Shows who iB shipping the supptles. 

(2) Reference Is made to contract that ordered the supplies* This 
is the number that wilt appear on the due*ln listing* 

(3) Shows date shipment was made and the mode of transportation. 

(4) tf supplies are paid for within 30 days after b^ing inspected and 
accepted* the Marine Corps will save 2% of th«; total billed co6t. 
This saving is called a discount. 

(5) Item number 2 U backorOered and will be sent laier. 
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q. fi<) packtnq and marking of c on ta ine r s. Wht^^* the suppttes art hefnq unloartefl, thco is 
another process that taKor. place. "T^r for lio moving supplies to storage tt may be necessat v to 
repack anH mark some containers. There are several ^actors that ran raust^ reparHlnj and 
mark Ing, 

(1) Tiitlure of contractors to comply wfth contract requfreitwnts. 
r?) Changes tn stock number. Item Identification, or other data. 

(3) '"han^je In specifications* 

(4) DamaqM containers unsuHable for storage* Tt Is preferable! to correct deficiencies 
at the tlflie of receipt In order to prevent deter1orati*>n and rehandling of supplies 
at a later date. Individual items, separate containers, or pallet roads mist h^ pro- 
perly marked at the time material Is checked and Identified. When materials are re^ 
celved In palletized loads* it Is not necessary to mark each inalvldual carton or buit 
In the load. 

4^4, REPORT OF OAflAGE AHP/OR IHPRO**ER SHIPMENT 

If th^Te Is dn over-ije loss, or ilamage* notation muitt he made on the rec^^^lvlng document. 
However, do Aot change the quantities showi on the document. Upon receipt of material. If dis* 
crepancles exist, the local transportation officer should be notified so that the following 
form can be prepared If necessary. 

a, SF .^Rl f Discrepancy In Shipment fteport l. As In most cases* 1^ anything Is damaged, 
someone mTist be held respolls1^Te for this discrepancy and absorb the loss Irwolved. SF :^fil 
fffg ^-S) win be prepared for; 

All overages, shortages, astray shipments^ loss or damage to military freight. 

(?) ATI Improper loading, blocking, or bracing and Improper handling of military freight 
by carriers. 

(3) Adjustment of property records. 

(4) Support of offlcia' claim files. 
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4-5. HOVEMEKT OF SUPPLIES TO STORWJF 



The ffovanent of supplies to storage Is the final step In the receiving operation anrt 1^ 
should be acconllshed In the most economical and expeffltlous manner possible. A forktlft 
trucK U generally used for horizontal nDVements not over 400 feet each way Warehouse 
tractor^traller trains are used for longer distances up to 1 mile; howver, cargo trucks or 
truck tractors nay be used In lieu of the tractor^traner train due to con<Ht1on of terrain, 
dlitance of haul* or size and nature of comodlty belTig hauled. MoVeiMnt to storage imist 
accomplished Imedlately because: 

a. Stock control will imedlately rele^ise pending request frinn Incoming shipments. 

b. I* the material Is not stocked on location Innedlately, t^ls could result In a stock 
denial on attempted Issue for the material. 
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Section II* INVENTORY POLICY AND PROCEDURES 

4-6. INTRODUCTION 

^* General . Accurate physical Inventories are essential to the accuracy of stock records 
and to the supoort of requlsltloners. Inventories and Mli-to-val1 location checks are 
requtred to Insure that all assets are counted, freouency of Inventory Is determined locally 
based on U«ii characteristics^ p11ferab111ty» shelf life* and movement history. 

b. Pu T fo es of Inventor;^ . There are several purposes for having Inventories. 

(1) Determine the quantity of material actually on hand. 

iZ) Determine the difference* If any» betvfeen the quantity of stock on hand and the 
quantity reflected on the records. 

(3) Adjust records^ as appropriate. 

(4) Determine the cause of the difference between the stocks and the records. 

(5) Reconcile the money value of stock actually on hand vflth the money value reflected on 
the records ^d adjust the records as needed. 

(6) Discover on a timely basis and correct all Improper storage «nd warehousing 
practices. 

(/) Correct all differences between the actual location of stock and the recorded 
locations. 

(8) Rapid verification of all stock denials. 

(9) Check for serviceability. 

c. Types of Inventories 

Cy:11_c. A cyclic Inventory Is a recurrent program of physical Inventory designed to 
Ins'ure that all assets are verified by pSyslcal count during a prescribed period of 
tine. An annual wall-to-wall location verification of all assets will be held by all 
activities operating stock accounts, items that have had mass movement should be 
verified within 3D days after the mDvenent Is completed. 

(2) Spot Inventory . A spot Inventory should be taken when there Is reason to believe 
that the quantity shown on the stock record Is not In agreement with the quantity In 
the warehouse or when requested by proper authority. A warehouse refusal Is the sub- 
ject of a spot Inventory. 

(3; Pe riodic Inventory , certain types of items require closer control and are scheduled 
roir Inventory periodically. These Include* bet are not limited to: 

(a) Retail clothing outlets. 

(b) Petroleum* o11s« and lubricants. 

(c) Subsistence. 

(d) Controlled blank forms. 

(e) Dry cell batteries. 
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4-7. PRELIMINARY SURVEY 

Prtor to the beginning of each segment of the Inventory* a prellinlnary survey conference 
will be held to fJeternlne a cutoff date. This Is the primary c(mtro1 date of the Inventory. 
The balance and locator fl^es are froien and com under the control of the inventory officer. 
On this date the Inventory tickets and Inventory control registers are determined. 

a. Preparation of Inventory tickets . The Inventory tickets win be prepared from the loc- 
ation cardst t?niy one ticicet i$ prepared frofli the location *Aen the 1-count system is used. 
Two count cards are prepared for each Tocatlnn vih^ using the ^^count system, ^he Inventnry 
tickets are serially numbered In stock nui»?bef sequence. The reason for this Is that vihen thi^ 
Inventory teams turn the Inventory tickets In to the control desk» the serial number can he^ 
checked against the register. 

b. Preparation of the Inventory control register . The Inventory control register Is pre- 
pared from the balance cards by data processing. TRe following Information will he transferred 
to the control register from the balance card. 

fl) Stock number. 

(7) unit of Issue. 

n) Management echelon code. 

(4) Last transaction date. 

(5) Special-handling code. 

(6) Unit price. 

(7) Balance on hand at cutoff date. 

Materials received during the cuto^^ date will be held In a special holding area. Tf the 
slie of a shipment requires that tHe material be placed on location during Inventnry* It must 
be marked to prevent Inclusion In the Inventory. Receipt for this shipment will not be posted 
to the stock records after the cutoff date unless the material Is required for Immediate 
release. At! issues are managed by the Inventory control desk. Prior to the cutoff date, ac- 
tion should be taken to Insure all pending receipts and Issue doeutents affecting the Inventory 
have been posted to the records. Any documents prepared or discovered during the Inventory 
phase must be routed to the Inventory control desk to Insure acccuracy of the ffnal Inventory. 
The Inventory desk has control over alt documents affecting the Items being Invenhorled. 

THE TAKING OF THE rQUNT 

Although no Marine Corps order specifies the actual condur ^f the Inventory count, the 
procedure In this paragraph can be used as a guideline. The co. act of the Inventory Is dicta* 
tpd by the Individual command concerned. 

a. <'ount1nq assignments , ftefore counting asslrynments are distributed, teams are organised 
and numbere"fT. onA m^n is the counter and one man che recorder. These teams are assigned loca- 
tions which they are to complete before moving to the next ^cation. They should be alerted to 
discover and report to the control desk any unrecorded locations of material and any Improper 
storage practices. Dnrecorded locations are recorded on manua^y prepared 1nv<>ntory tickets. 
Counters r^^cord the quantity of each container and the ntmtber of containers counted on the In* 
ventory tickets. Personn«»l should he given a briefing just prior to assignment, and told to 
watch for the following: 

Proper MSN being Inventoried- 

I?) Mixed, damaged, and unserviceable stock. 

(1) Materia! on unrecorded locations* 




(4) Unit of fssue* 

(fj) Open coritatners. 

10) UrMflentffied Itens. 

(7) IrrconplutG Itens ^uch as chcsts and kits. 

b. Inventory confirmation. After counting an 1tevn> the team should place a positive Indi- 
cation on t>ie liaferTaTTo' fnTTcate that It has been counted (attaching a sticker or an Identi- 
fication cartl will do). An alternate procedure Is to hang Inventory tickets on the stock prior 
to inventory* This procedure Is very effective and helps the counter In several ways. 

11) the inventory ticket on the material Indicates the count has not been taken. 

(:) It Identifies locations for uhlch no location card Is available. 

The (ounter simply renoves the Inventory card from the material and enters the count. 
M.nf'i iiil v/tth no Inventory tickets Is recorded on ^ manually prepared Inventory card. 

c* Counting requirements. This will depend on the size of the account, the accuracy of 
thi- bjld'ice 'anuTocator cards* and the condition of the warehouse. 

(1) The I-count system. If the 1-count system has been empJoyed* a second count will be 
be taken to verffy the first count only If an adjustment Is necessary. 

(2) The ?-count_sj^stem. If a 2-count procedure Is employed* t^^ *rond must be taken by 
a <nrrLTent counFteam^ 

Docunent^ flow durjng inven tory. Eiwrgency Issues made during the Inventory from a 
shipiient fecefveJ durTng the actual counting phase are handled 1n the following manner: 

O) Ihe receipt Is posted to the control register. 

{?) Thosr postings that affect the accountable balance will be classified as "before** or 
'*afl6r*' cutoff date and posted as such. 

(3) issued ftoi;i materiel being Inventoried must also be routed to the control desk and 
staaped "before** or **after*' the count was taken. 

(4) IJarchouse personnel making a walk^through Issue must determine from the signal on 
the materiel by the Inventory team whether the count has or has not been taken. 

ei Reconciliati on of the count . Upon completion of the county all Inventory tickets are 
turned in "tolTie Tnventory control desk^ The quantity In each container and the number of con* 
talners as recorded on the Inventory ticket Is extended and totaled. The quantity found on 
f x.athin Is recorded in the Inventory control register. The cutoff balance Is compared to the 
CDunt balance taken by the count teams. 

M) If a 1-count system has been used* a second '.ount may be necessary to verify the 
accu^^acy of the first count when adjustments of quantity are made. 

{:] tf a 2-count system has been employed* a third count will be taken only If the first 
two counts are not In agreement. 

4-0. aiVEKTORY PROCESS UtIDER tlOWASP 

o> concept. Ihe phllosphy that the only good Inventory is a IDOX count has proven to be 
invathJ Trom the standpoint of man-hours* laaterleT expenditures* and the number of errors in- 
Jorjrj js a result of ]00% counts. The Inventory process Is only applied to those areas of 
^tork inanagemont where a need for application of inventory is Indicated. Basically* Inventory 
ictJotr^ arc filrectf^d toward those areas which prove ^.o be unacceptable wtien compared to the 
■ rUorta established by Headquarters Marine Corps. The basic inventory process is constructed 
arouml the rotiowlng functions: 




(t) Loc«t*^/stock/record data verification. 

tZ) Investigation of warehouse refusats/stock denials. 

(3) Special Invtntorles. 

(4) Statistical sanpTlng. 

(5) Att-ltw count. 

($) SystM etror data file for nanagemnt and Inventory use. 

b. Forws and cards . There are leverat cards and forms you Witt com In contact wltJi 
during trie inventory. Sow of these cards and form you win be required to ciwptete and som 
of then Witt be conpteted upon receipt flron data processing. Regardtess of the fom you are to 
prepare^ the documnt Identifier code (DIC) mst be correct. The DtC is a ^-dlglt numric/ 
atpha code that Is entered In card cotumns t to 3 to Identify the type of transactltm. The PIC 
is entered on at] cards and form necessary to perform any of the Inventory functions. The 
document Identifier codes and their formt used in the HOUASP subsystem are tisted In an>end1jt 
E of Marine Corps Order P4400.7t . These are the form and cards utitlzed In the Inventory: 



Form and cards Document Identifier code 

1. Stock location card 7A1 

^. System eiTor card XD 

3. Item tocator 1m|u1ry card XAt 

4. DD Font t34$*t» ODD Singte Line Item Itetease/Recelpt 

Docunent As required 

5. Inventory court card DKA 

6. Statlstlcat sampte/att-ltem Inventory request card XFS 

7. Inventory notification card n?A 

B. Statlstlcat sampte/att-ltein Inventory request card 

(nonmvement) XF4 

9. Physlcat Inventory request tranuctlon DtlA 

to. Materlet retease denlat card AA* 

t]. Reldentlflcatlon of stock card BRS 

Statlstlcat sanpte tocatlon verification request card XF^ 

13. WO controt card 7f»^ 



c. Location verification . This Is an Inventory procedure whereby the tocatlon data (or 
the national stocic nufitDer) in the Item tocatlon fV% Is compared to and reconciled with the 
physlcat tocat^>^ of the mterlat. No counting Is performed during this process. A basic con- 
cept ^f this program Is that hV locations need not to be verified so ^ong as a tocatlon purity 
Is maintained, A tocatlon vitrification Witt be performed tAien the error rate becomes 
excessive. 

(T) Whenever the tocatlon error Is tess than a statlstlcat sampte tocatlon verlfica* 
tlon shoutd be apptled to measure location and stock record accuracy. 

(?) Mienever the tocatlon error rata Is greater than or the stock ifenla^ error rate 
exceeds ft for 3 consecutive months^ a tOOX location verification must be conducted. 
In other words^ att tocatlons need not to be verified as tong a 9St tocatlon purity 
Is maintained. If a tocatlon verification Is to he performed^ the Inventory branch 
submits a tocatlon verification request card (DtC XF3) to the computer to obtain a 
tisting of att tocatlons. This tisting Is forwarded to the Inventory branch In loca- 
tion sequence. The Inventory branch coi4>ires and reconcltes NSN/tocatlon data with 
the segment. A tOOt tocatlon verification requires the physlcat verification of aU 
TocHlons. A statistical sampling Is a random selection of locations with a segment. 
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d. found locations . All found locations (materiel not on the locator file) will be InveS' 
tigeted by the inventory branch. When a found location occurs, the Inventory branch will 
tr^nsnilt an Item location Inquiry (DIC XAl) to the computer to obtain all locations and quan- 
tities for the NSN found. If a true found exists, the Inventory branch prepares records and 
updates the master Inventory file at ICP. This Is done by preparing and transmitting a request 
for Inventory (DIC BZA) to correct the MIF record. A stock location change card (DIC ZAl) Mill 
also be transmitted to the computer to update the item location file. A systm error card Is 
submitted to the system error file If an IdentlflabK error ha$ been discovered (app VI). 

e. Unmatched locations . Unmatched locations are ^nvestlgeted by the Inventory branch, and 
corrective action l$ taKen by siibmlsslon of a stock locitlon card to the IteiD location file and 
Submission of a system error card. 

f. Unmatched NSN|s . After research ha$ been completed, all unmatched NSN^s are submitted 
to the operations control office for reconciliation action. Ttils action mtist be completed 
within three days and the Inventory branch notified of the action taken. Hisldentif led stock 
discovered by this process must be correctly Identified by the submission of a 

reldentif Icatlon of stock card (DIC BRS). This action should correct the Iteii locator file 
and result In the output of a reldentif Icatlon stock card to the ICP to correct the master 
Inventory file. A system error card Is prepared by the Inventory branch and transmitted to 
the system error file. 

g. Warehouse refusal . When a warehouse refusal occurs, the DD Form 1348-1, Release 
Document, should be tiMiedlately transmitted to ^^e Inventory branch for a spot Inventory. Jtie 
Inventory branch requests all known serviceable locations for the NSN whlc^ \s been refused. 
Within a four-hour time frame the Inventory branch must conduct a search fc. he material. If 
the material Is found, the DD Form 1348-1 Mill be annotated with the location and quantity 
found and returned to the storage branch for processing. If the material is not found, the 
refusal Is classed as a partial or cnmplete stock denial. The Inventory branch Imprints the 
00 Form 1348-1 with a statqi (fig 4-5) Indicating stock denial and giving the Quantity denied. 
The DD form 1348-1 Is then forwarded to the accumulation srea. The accumulation area 
personnel correct the HRO (Material Release Order) for the dor*.T**it concerned and transmit the 
HRO control card (DIC 792) to the coiqiuter. This causes th* computer to accomplish the 
following: 

(1) Transmit a material release denial to the ICP. 

(2) freeze the record on the NSN. 

(3) Produce an Inventory count card (DIC DKA) for all locations and transmit cards to the 
Inventory branch. 

figure 4-5 shows a high-priority HRO that was denied by the warehouse. 
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Fig 4-5. Warehouse refusal. 

4-10. SPECIAL INVENTORIES 

a. Special inventoryt ICP-or1q1nated . This ts a single-line or multiline Item Inventory 
Initiated as a rfisult of a special request by the Inventory control point. When the ICP 
requests a special Inventory^ It will transnlt the Inventory count request to the HCLB concer- 
ned» Indicating a 19-day cutoff^ thereby freezing the Item records on the MCLB file wblch Is to 
be Inventoried. The Inventory branch places the Inventory count request In suspense until 1 
day before the scheduled cutoff date. The Inventory branch of the NCLB then transmits the In- 
ventory count request to the computer to freeze the records and produce Inventory count cards 
which are then forwarded to the Inventory branch. Tbe Inventory branch conducts the count and 
transmits the Inventory count cards back to the conputer. The computer will write the count 
cards quantity over the Item locator quantity^ unfreeze the records^ and transmit the Inventory 
count card to the ICP. Upon receipt of the Inventory count cards from the HCLB» the directo- 
rate of m&terlal management makes the required adjustments and unfreezes the records^ provided 
the adjustment falls within the authorized adjustment criteria. When the adjustment falls to 
meet the established adjustment criteria^ It is rejected and a recount card is transmitted to 
the I1CLB for a recount. When an error has been discovered during a special Inventory^ the 
error Is transmitted to the systems error file by the Inventory branch. 

b. Special 1nventory> HCLB-orlglnated . The tICLB may Initiate a single-line or a multiline 
Inventory by transmuting an inventory notification card to the ICP Indicating the 15-day cut- 
off Jate. When this Is ddne» an Inventory request Is sent to the computer one day prior to 
the established cutoff date. All actions thereafter are Identical to the special Inventory 
that Is tCP-orlglnated. 

c. Nonmovement Inventory^ statistical sampling method . A 4* statistical sampling criteria 
has bfjen programmed into the computers for use by the inventory branch and the ICP far sampling 
th^ iraterfals stored at an MCLB. To Initiate action of this programed criteria^ the Inventory 
branch selects the Federal groups to be sampled and transmits card Input with a document Iden- 
tifier code XF4» Indicating the groups to be sampled and a random nrnoer between 1 and 25 to 
the conputer. The computer will select the NSN*s to be sampled^ based on the random number 
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provMed by the inventory branch » and transmit an Inventory notification card with a DIC 6ZA to 
the ICP with a cutoff date. The cutoff date Is a minimum of 15 days prior to the preparation 
of the inventory notification card. When the ICP receives the Inventory notification card from 
the m^, it freezes the records of the Items that were selected for statistical sampling. The 
freezing of the records at the ICP allows all of the HRO^s that are being held In consolidation 
suspense to clear the system prior to the comnencement of the actual count. As a result of the 
inventory notification card processed to the ICP* a physical Inventory request transaction Is 
produced am\ forwarded to the Inventory branch. The Inventory branch places this request 
transaction In a suspense file until 1 d^y prior to the cutoff date that was set by the 
transmittal of the Inventory notification card to the ICP. Then the physical Inventory 
request is transmlted back to the computer. The computer freezes the local records^ produces 
inventory count cards* and sends the cards to the Inventory branch for action. The Inventory 
branch completes the count and transmits the count cards back to the con^uter. The computer 
then produces and transmits Inventory count cards to the ICP. The local records are then 
unfrozen* and the count cards quantity are written over the Item locator record quantity by 
the computer. The cause of any errors discovered Is transmitted to the systems error file by 
the inventory branch. Inventory recount request received front the ICP as a result of the 
inventory count cards ejected by this process are utilized by the Inventory branch to compute 
orror rates within the groups of the statistical sample Inventory that was condicted. 

d. Inv entory systems error file . This file* referred to from time to time In the prece- 
ding paragraphs, IS the collection of Information for use by the stock management and Inventory 
elements as a tool to measure operational effectiveness and Inventory program techniques. 
Errors are recorded on the systems error file by the use of a systems error card Indicating 
primary and secondary responsibility error codes. The primary code Indicates what the ^ror Is 
and during which Inventory process It was discovered. The secondary error code Indicates the 
nature of the error and where and how It occurred. The responsibility code Indicates who 
comftted the error and/or where the error was committed. Each month, or upon request of the 
inventory branch, the data processing element produces the consolidated systems error 
managenent report. This report will be furnished to the Inventory branch In the following 
three formats: 

(1) Inventory segment. 

(2) Federal group. 

(3) Warehouse or picking station number. 

Upon receipt of these reports from the data processing elements* the Inventory branch 
analyzes and makes an evaluation of the data furnished on the consolidated systems error manag-^ 
emenr report, reports Its findings* and makes reconmendatlons to management concerning the cor-^ 
rective action required. For example. If excessive errors are found to carry a secondary code 
04, it wouU mean that the controlling factors at the PP&P elements were falling to report 
material under their control. As you can see by the codes listed In Appendix VI* the reasons 
and causes are many. 

Section III. CARE OF MATERIAL IN STORAGE 

4^11 . IflTROOUCTIOH 

Core^in-storage Is the Insurance that the material that Is issued Is the best that can be 
had. In other words. It insurer that material that Is received at a storage activity has been 
inspected, protected, preserved* and cared for 1ji storage In such manner that* when It Is is* 
sued, it will perform Its Intended purpose. The basic principle of the care*1n* storage 
program Is f1rst*1n, first^out. This means that the material that Is received first will be 
issued before material received at a later date. The MCLB's have established controls to 
Insure that th1$ method Is adhered to. This control Is accomplished by means of shelf^^llfe 
codeSi scheduled surveillance Inspections, and operational Inspection of Items. 

a. ShetT-tif e Items . These are Items which have unstable characteristics to the degree 
that a storage"tTme perfod must be assigned to Insure that they will perform satisfactorily 
when Issued. There are two types of these shelf-life Items. Type 1 shelf-life Items have a 
definite (nonextendable) storage time nerlod that Is established by technical test data. When 
the storage time period expires, the^e iveits must be disposed of. 
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Type 2 she1f*11fe Items have an assigned storage time period which may be extended after the 
completion of prescribed Inspection and restorative action. Stielf'Ufe Items 4re coded under a 
shclf-llfe code system and updated on « scheduled basis (App IV). The shelf-life code Is one 
digit and represents the expected shelf-life period of the Itm. The PP&P element In the 
receiving line affixes a preprinted l^bel to the material (fig 4-6). The Inspector on the re- 
ceiving line fills the blank spaces on the label to Indicate the manufacturer/cure/assentbly 
date and the expiration date» and circle the appropriate type of condition code. For Instance* 
if the label In figure 4*6 were placed on a she1f*11fe type 1 1tem» then the correct code would 
be circled on the label as well as Type **1**. When the shelf-life expiration date reaches a 
period of between 3 to 6 months* then the condition would be changed to B. When the 
expiration date reaches « period of less th^n 3 months, the condition code should be changed 
to For a complete listing of shelf-life codes, refer to the current edition of UM 4400.71, 
Marine Corps Users Manual, Data Control. 




Fig 4-C. Shelf-life Item Label (NAVHC 10701-SD). 

b. Co mputer records . The computer, upon receipt of a location conflriaation card from sto- 
rage verifying that sheif-ltfe material has gone on location, establishes « separate trailer 
record for each lot received. The location confirmation card shows the expiration date of 
shelf*llfe material in the next Inspection date card columns. On a monthly basis, the computer 
scans the item locator file for those items Indicating a shelf-life code and the computer up- 
dates the shelf-life. The computer makes condition code changes from A to B or B to C, In 
accordance with the criteria established by the shelf-life code. Uhen condition code changes 
are made within the computer» the process produces a oaterlal management change card (with DIC 
OAC) which is transcelved to the ICP to update the master inventory records. The con^uter will 
also create a storage item change card with a DIC 7S3 which is sent to the storage section so 
that it can change the condition and obliterate the past condition code. For example. If the 
condition code has changed from "A** to "B" obliterate **A** circle the "B," and return the 
material to location. 

4-12* STORAGE QUALITY CONTROL AltD RELIABILITY HAtlAGEItHT PR0GRAI1 

d. Introduction. This program at the llarine Corps Logistic Bases and Fleet Marine Force 
im) aclTvirfes Tiaving custody of irtount-out stocks to support mobilization is organized to 
prevent deterioration of the system. Quality :ontrol Is defined as measures taken by the laate- 
rial producer to eliutnate causes of defects 1i products during production. This program Is so 
designed as to Insure that material Is ready f()r service through a constant surveillance of 
mterlal In storage. This program consists of, but Is not limited to, cyclic, scheduled, and 
special inspections. These inspections are conducted to: 

(1) Properly Identify Items. 

(2) Determine the condition of it .ts. 

(3) Correct observed deficiencies on location to the greatest extent possible. This may 
Include the following: 

(a) Container repairs. 

(b) Correction of Incomplete markings. 
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(4) Determine conipleteness of Itens. 

(5) Detect mildew^ spoilage^ insect Infestation* and rodent or other pest damage to 
stocks. 

b, Inspections. Under the care-in-storage program* autortated Inspections are processed on 
schedules CnaC haive been predetermined. The inspection H completed manually* but the process 
of having to make lengthy reports has been eliminated. 

(1) Insp ection of Incoming material . Uhen a procurecsent source Inspection has been per- 
Tormed* duplicate Inspections are not conducted* eJtcept for the customary eJtterior 
Inspection for tn-transit damages* quantity* and verification of contracted specified 
levels of protection^ llatcrlal protection beyond that called for In the procurement 

. document Is forv«arded to the PP&P branch of the riCLB. 

(2) Inspection of material returned frogi user . Material returned from a user receives 
a lOOX Inspection for condition* preservation* and packing. When material Is 
received firom a using unit* v«hether internal or eitternal to the rtarlne Corps* It 
must receive a tOOt operational Inspection. The PP&P element of the receiving line 
determines the level of preservation and packing required and* v«1th1n its 
capability* packages and marks serviceable material v«1th the cuttent HSN and unit of 
ls%iie. Unserviceable reparatle material Is presented* packed* and marked v«1th the 
current KSN and unit of Issue. In this case preservations and packing Is only 
applied to the eittact necessary to prevent further deterioration. Both serviceable 
and unserviceable reparable material requiring preservation and packing beyond the 
capatlllty of the PP&P element of the receiving line Is sent to the PP&P branch for 
processing. 

(3) Inspection lo ts and dates . Operational test code (OTC) "1" major end Items 
received at tne ricU are assigned a surveillance Inspection and operational test lot 
number and the neitt scheduled 1n.>pect1on date according to local methods* 
determinations* and capabilities of the receiving I1CLB. The Inspector annotates the 
location confirmation card* Indicates Inspection lots* and assigns th<» next 
Inspection date. Additionally* a change card Is transmitted to the computer to 
update the USflC/serlal number file. For a secondary technical OTC "?* 3" Items* the 
Inspector annutates the location confirmation card and Indicates the Inspection 
dates assigned. 

(4) Shelf- life . When testing Indicates that the shelf life may be eittended on e type •2'* 
Item* a surveillance Inspection Is performed and a neu preprinted label Is affUed to 
the material Indicating the type* date* eitplratlon date* and condition code. If the 
material v«as removed form location for the Inspection* It should be returne^l to the 
location from v«h1ch It was removed. Uhen material passes the surveillance test but 
falls the PP&P phase of the Inspection* It should be represerved to the level called 
for on the original levels of protection set forth upon receipt. 

(5) Unserviceable mat erial . Occasionally during routine care-in-storage Inspection* the 
Tot or san^Te HTe passes* but a fevf unserviceable Items are found. These must be 
taken from the lot since they have a different condition code, hatlflcatlon Is sent 
to the computer for the necessary adjustments* the ICP Is notified* and the material 
Is disposed of In accordance v«1th current regulations. 

c. Control measures. Some of the control measures that may be employed In conducting an 
effective storage quaTHy control program are as follows; 

(1) Sanltat'ion. Cleanliness Is one of the most Important of these control measures since 
Tnsecfs and rodents thrive In filth. 

(2) Control of terperature. The proper cortrol of temperature Is anotner measure that 
can Be used fo retard" Insects. Temperatures of 40^ to 50*> F will retard most 
Insect activities and temperatures of 30^ F will kill most Insects. 

(3) Sprays. There are three types of sprays that are effective against Insects: 
residual^ contact* and aerosol. 




(a) Residua] Insecticide sprays (those that leave an effective residue) should be used 
to provide )ong*1ast1ng protection to nonlnfested stockit or to prevent the sprwd 
from previously Infested naterlals. 

(b) rontact sprays (those that fcITT on direct contact only) should he usH for the 
Control of flying Insects (noths^ fl1es» etc.) 

(c) Aerosol sprays are liquids suspended In a gas. This type of spray Is generally 
used to supptement the residual spray. 

(4) Rat control . To be effective and successful^ this niust be thorough and continuous. 
The rat population must be reduced^ and conditions favoring return of rats must be 
eliminated. Rodent control measures consist of ratproofing or the use of poisons. 
Ratprcofing Is accomplished through the use of mesh wire or sheet metal arotmd win- 
dows» plpfis^ anf* doors. No opening greater than 1/4 Inch should be allowed. There 
are several poisons which can he used sucessfully^ such as red squill^ antu dust^ and 
sodium flouracetate. The most effective hut most dangerous of these poisons Is the 
sodium fluoracetate^ and It should be applied by a registered exterminator on^y . 

(5) Fmii |qat1cn . Fumigation should be carried out only by personnel who have heen trained 
m the nandling and properties of ftanl^ants. These personnel should also he trained 
In first a1d» with special reference to gas poisoning. A person shouM never work 
alone during fumigation operations. When a storage unit that Is normally Ir^eihlted 
Is to be fumigated^ large warning signs must be pUced on alf posslhle entrances and 
one or more guards should be placed during the fumigation and aeration periods. The 
medical officer should be notified beforehand of the type of fumlgant to be used and 
the place and time of fumigation operations. 

Section IV. SHIPPING OPERATIONS 

4-n. STOCK LOCATION FACTORS 

The OOD location numbering system that Is US4^ for location of stocks at a storage unit 
Is designed so that you can picit matifrlal on a continual line flow. This eliminates the neces- 
sity of traveling hack and forth and saves time In getting materia^ ready for shipment. Figure 
4-7 Illustrates the pattern of stock picking In relation to aisles and segments. Note that the 
arrows start at one end of the station and flow back and forth to the other end. Mith this 
method^ picking documents are computer-seQuenced by segments within each aisle or row enabling 
a stock picker to pick both sides of an aisle during one traverse. 
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Fig 4-7. Stock picking patteni (arrows). 



404, PROCLSSltJG ISSUES 



a* Routine and priority Issues , Before material can be shipped to the using un1t» It nust 
be located and packed. The use of the computer to arrange picking documents in sequence of lo- 
cation has accelerated the picking operation. Uhen the picking docunent is received at the 
picking station, it has been processed through the conputer flies and the documents have been 
sequenced by priority. The material release order has been natched against the Item locator 
file for avaUability of tISH and operational test code application. If the material release 
ardor does not have a special-handllno code (App III), It will be assigned to a shipment and 
transportation unit and to a cyclic shipping day (App V) within the time framv of the priority 
nn th*i materiel release order {D^ form 1348-1). 

Prio rity designators . The Uniform flaterlel tloveiaent and Issue Priority System (UMMIPS) 
provides Vte basis for expressing the relative i»niortance o* requisitions and other materiel 
novoncnt transactions through a series of two-digit codes known as priority designators. This 
priority designator Is used to insure that request for materiel are processed in accordance 
with the ollUary iuportance of the requesting gnit and the urgency of need of the requested 
Uem There are certain time frames and processing standards established for the <iifferent 
priorities as set forth in figure 4-8. A-standard delivery date (SDD) is the naximun ending 
calendar date by which normal processing and shipping In the logistics system will permit re- 
ceipt and recording of the materiel by the consignee* The SDD is computed by adding the total 
appropriate time allowance Indicated In figuri^ 4-8 to the date of the requisition. A required 
delivery date (RDD) Is a date wMn raateriel Is actually required by the customer and i;tay be 
inea when supplies are needed sooner or later than the SDD. When RUD earlier than the computed 
%uw 10 cited, all activities must .xert every effort to effect delivery by the specified date. 
*1C0 4400, IC Contains detailed Instructions on assignment and use of the priority designators. 
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Fig 4-8. Priority processing stl^dards. 

c. Shipments thtt tre off btse . When th8 material relei^se order Is processed by the oper- 
ttloftfl control offlce» those that ire off-base shlpa»nt$ are assigned a cyclic shipping day 
(CSO) and « transportation unit* The CSO Is the normal date that the material must be shipped 
In order to reach the customer by the required dallverv or standard delivery date. The coipputer 
obtains the CSO code and transmit tine from the activity code directory* Transmit time Is then 
subtracted from the required delivery date or priority deliver date to obtain a mandatory ship' 
pina date (MSO). The CSD Is then determined by utilizing the assigned code to select the regu^ 
Tarty scheduled shipment date closest to, but not exceedln9» the mai^datory shipping date. 

d. Shipitent/transportatlon units . A single shipwnt consists of one or mure HRO's or line 
Items having a comnn denominator maicing them compatible for combining Into one shipment. 

TH<> conmion denomlnacors aret 

(1) Same consignee or activity code (AC). 

(2) Same approved project. 

(3) Compatible CSO. 

Same cargo collectibility code. 

Each shipment unit will contain material for only one AC. The MRO's AC must be Identical to 
the shipment unit AC. The shipment unit CSD must not exceed that of the HRO» the compatibility 
codes must be equal» and the project codes must match If o;ie Is assigned* An MRO which exceeds 
I0,n00 lb In weight* 850 cube, or Is for an outsize dimension Hem will cause the :»h1pment unit 
to be closed. Shipment units are always closed upon reaching 9,999 line Items, 10»000 lb In 
weight* 8S0 cubic feet, or documentation release date. Even though shipment units are closed, 
they are not released until either a shipment release request Is received or the documentation 
release date Is reached. When a new shipment unit Is bu11t» the document release date Is com*- 
puted by deducting 3 wortting days for domestic and S working days for export shipments from the 
cyclic shipping date. The transportation unit consists of one or more shipment units under 
one or more transportation control nund}ers (TCH's) consolidated for shipment under one TCN, 
moving In a single conveyance from one origin to one destination or trans-shipping point. 
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Each MRO is assigned to a transportation unit at the time It Is assigned to a shipment unU. 
Transportatfon units are closed upon reaching SO^OOO lb In weighty 1^500 cube (cubic feet)» or 
dorunientatfort release date, 

e • I^sue inanajLeioe nt reports . 

(1) Shi prngnt warkload forecast . The shipment unit flUe Is screened da11y» and a shipment 
worKload forecast prepared. This forecast Is a sumnary of all MRO*s pending shipment 
and lists the forthcoming workload for a period of approximately 3 weeks. The opera- 
tional control office utilizes the forecast to balance the workload by requesting 
additional shipping units for slow periods. Additional workload Is requested by sub- 
mitting the shipment release request. 

(2) War ehouse warkload summary . A warehouse workload summary Is produced by the data 
processing etement and forwarded to the storage element dally. This summary indi- 
cates the next day*s issue workload by warehouse based on the shipment units to be 
released. It should be used to determine personnel and equipment reqjirements to 
accomplish this workload. 

f. Pa rcel post Issues . The storage element must process parcel post issues by accompli- 

the foHowtng. 

(1) Pick the ma;;erial and forward it to the accumulation atea together with DO Form 

1348^1. 

(?) The accumulation area personnel locate the material* match the 00 Form 1348-1 against 
the shipment planning control listing (SPCL)t and Insert the proper copies of the DD 
Form 134fl-I inside the container. 

(3) Place the parcel post labels one copy ot the DO Form ia48*l» and two copies of the 
SPCL with the container. 

(4) Destroy the freight labels and deliver the shipment to the postal authorities. 

(5) Complete the materiel release order control cards and transmit ihem to the coitputer. 

(6) When the MRO control car'ls are fed Into the computer^ they will be processed to the 
MRO register. This process causes a materlitl release confirmation to be transmitted 
via AUTOOIN to the 1CP. 

On base Issues. The HRO*s that are determined to be on base issues vr1ll be processed 

by the starage eJmen^ m the following manner: 

di Pick the material and forward It to the accumulation area with the 00 Form 1348-1. 

(') The accumulation area personnel match the DD fom 1348*1 against the shipment plan* 
nfng control listing and either deliver the material to the customer or notify him 
to pick it bp. 

(3) Complete the MRO control cards and transmit their to the computer. 

mnm GENrRAL FREIGHT ISSUES 

^en a determination is made that a shipment Is not on base and cannot 90 parcel post» 
the ffleG are accessed to obtain the necessary transportation data to recommend a carrier and 
rauMng dri^ create the transportation planning worksheet. Oocumentatlon is then produced and 
■it >t^ibutei. The Ofj Form 134S-1 goes to the storage element In location sequence to be used as 
a picking ticket. Both bin and bulk location are furnished If both are to be picked. The 
waroh:)ii.p rorklodd sunmary is forwarded to the storage element and used to determine personnel 
,in l Pf^jipm nt r<?qulrement$. The MRO control cards are forwarded to the transportation element 
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In SUCN (shipment unit control number) end line number sequence for cofnpletlon by the transpor- 
tetlon element upon receipt of the materiel end QD Form 134S-1 frofit the stora'je element. One 
control cert* 1$ furnlshtd for Cech DD form 1348-1 released to the storeoe element end ^s used 
to provide actual might and cube to prepare the Government bill of lading (GBL). The SPCL 
(shipment planning control listing) will oe used In lieu of NAVHC 10607 SD- The SPCL is for- 
warded to the transportation element In SUCN sequence* Upon receipt of SPCL» the transporta- 
tion element Inserts the piece nuiirt>er» type of pack» total pieces for each HRO» total weight 
per HRO» and total Ciibi for each HRO* The transportation element also receives the transporta* 
tlon planning worksheet that provides the recommended carriers and routing* 

4-16* SPECIAL-HAHDLIKG SUSPENSE ISSUES 

Upon receipt of en I1R0 for an Item which has been assigned an operational test code* the 
MRO is written to the HRO register and $pec1a1«handl1ng suspense file* A notification of spe- 
cial-handling Item card 1$ produced and transmitted to the operational control office. One 
card Is produced for each OTC 1 item to be selected* That 1s» of the HRO <|uant1ty Is 50» then 
50 special-handling cards are produced. If the OTC Is Z and the MRO quantity Is 50» there will 
be only one card produced^ and It will be for the total quantity of 50* .he operational con- 
trol office selects the Items by USMC/ serial nuiter^ Inserts the serial numbers In the 
speclal-handlinq Item cards» and transmits the cards back to the con^uter where they are 
written In the work request file* Upon receipt of the speclaVhandlIng cards the computer 
accesses the f11e» obtains the necessary data elemnts^ and produces a repair notice for the 
end Item and stock selection documents for colletoral equipment^ If required* 

This stock selection card Is forwarded to the stnrage element which picks the collateral 
equipment (preassenbled and stocked by sets) and forwards It to the PP&P element* The storage 
element then transmits the stock selection card back to the computer* This causes a materiel 
release confirmation to be produced and transmitted to the ICP for the collateral equipment* 
Stock selection crrds for collateral equipment will always bear the same document number 
assigned to the MRO for the end Item* The document nurtb^r 1$ then the ke'* *or the association 
of the collateral equipment to the end Item* The pp&p element receives collateral 
equlpm^nt^ preserves iU P^cks 1t» an<j turns It over to the major Item 1. iscn team for holding 
until completion of repair processing of the end Item* 

Upon completion of repairs to the end 1tem» the repair element releases ft to the major 
end Item llauon team (11lLT)» who associates It with the collateral equipment it has been hold- 
ing* The tllLT then request a final Inspection by the quality control Inspectors, If U parses 
Inspection^ It Is released to the transportation element for shipment. 
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WAREHOUSIHG OPERATIONS 
Lesson 4 
Storage Procedures 
STWOV ASSIGNMEHT: MCi 30. 3h. Warehousing Operations * chap 4. 

LESSON OBJECTIVE: Completion of this lesson will enable you to identify the principles used 
In receiving operations* Inventory procedures* and quality control* 
which Includes care-ln-storage and Insect and rodent control. 

WRITTEN ASSIGNMENT: 

A. Multiple Choice: Select the ONE answer which BEST completes the statement or answers the 
question. After the corresponding number on the answer sheets blacken the appropriate 
circle. 

Value: 1 point each 

1. Receiving operations concern the manner 1n which material Is brought Into tne 

a. warehouse. c. transportation system. 

b. supply system. d. storage element. 

2. When there Is no advance copy of a delivery document* what Is checked to determine if 
the correct shipment was received? 

a. Seal ntmber c. Characteristics of supplies 

b. Quantity received d. Slie of carrier 

3. It Is possible to plan a receiving operation In advance of the actual receipt of 
supplies by using 

a. the Storage and Material Handling Manual tNAVMC 1101). 

b. advance copies of bills of lading. 

c. a copy of the billing docunent. 

d. shipping documents attached txi * material. 

4. What type of inspection should be conducted prior to unloading of incoming supplies? 

a. Visual c. Surveillance 

b. Technical d. pp&p 

5. WhKh is NOT a principle in unloading of supplies? 

a. Straight-llne flow c. Efficient handling 

b. Continuous flow d. Surveillance Inspections 

6. Which unit normally assigns the checker for tallying of Incoming supplies? 

d. Warehouse c. Receipt 

b. Transportation d. Inventory 

7. Which form is used to tally incoming supplies? 

a. DO Form 6 c* OD Torm 825 

b. DP Form 2S0 d. 00 Form 126 



Isn 4; p. 1 



101 



8. What type of deficiencies are reported on the SF 3G17 

a. Marking c. 0vera;e5 

b. Repeated deficiencies from d. Inventory deficiencies 
the same activity 

9. Which fona Is used to report discrepancies In shipments? 

a. SF 361 c. DO Form ZK 

b. DO Form 6 d. OD Form 826 

10. The SF 361 can be prepared for 

a. narking discrepancies. c. stock location. 

b. adjustment of property records. d. locations verification report. 

v.. Which fom Is prepared to support official claim files? 

a. SF 361 c. DO Form 826 

b. DO Farm 1348^1 d. DO Form 6 

12. What Is a factor which would cause repacking and marking containers at the time of 
unloading? 

a. To verify the quantity of each container 

b. Changes In stock number* Item Identif 1cat1on» or other data 

c. To Insure uniformity of all containers 

d. To check for proper preservation 

13. Which piece of equipment fs generally used for horizontal movement of supplies a 
distance of 300 ft? 

a. Cargo trucks c. Truck tractor 

b. Warehouse tractor d. Forkllft truck 

14. Frequency of Inventory Is determined locally based on Item characteristics 
p11ferab111ty» and 

a. shelf life and moveotent history. c. supply officer's discretion. 

b, serviceability checks d. higher echelons of supply. 

15. Which Is a purpose of an Inventory? 

a. Determine National Stock Numbers (NSN) c. Oeteritilnc unit of Issues 

b. Adjust records* as appropriate d. Determine mass movement Items 

16. Determining the quantity of materiel actually on hand 1$ a purpose of 

a. gain transactions. c« a preliminary survey. 

b. an Inventory. d. taking a count. 

17. Subsistence Items are Inventoried during a Inventory. 

a. periodic c. special 

b. cycli: d. spot 

18. How often are t^Ml-to wall location verifications required for activities operating 
stock accounts? 

a . Annual ly c . Quarterly 

b. Semiannually d. Monthly 
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11. Which type of Inventory fs conducted to Insure thit assets fire verfffw) hy physfcaT 
count^ 



fi. Periodic 
b. Cyclic 



c. Spot 

d. Special 



?0. Iftien fi warehouse refusal occurs, which Inventory function Is performeff^ 



a. Statistical sample count 
h. Spot Inventory 



c. Cyclic In/entory 

d. WaTT-to-wail location verification 



?1. The purpose of the Inventory preliminary survey conference ts to determine 



a. the type of Inventory. 

b. a cutoff date. 



c. Counting assignments. 

d. the typ^ o^ stickers to he used. 



After a mass mwecnent of an Item* how soon should stock of this Hem he verified? 

a. within 30 days after the movf^ment 
b* At the next periodic Inventory 

At the next scheduled cyclic Inventory 
d* Forty-five days after the movefient 

?3. What action Is taken on materiel received during the day o^ the Inventory cutoff dat*»^ 

a. Hold materiel In a special holding area. 

Process receiving documents and post to stock records. 

c. stock ntaterlel on location and hold receiving documents. 

d. Issue all outstanding request for supplies. 

?4. What action Is taken on documents prepared or discovered during the Inventory? 

a. Route to Inventory control desk. 

D. Forward the documents to stock locator. 

c. HoU a^l documents until Inventory is completed. 

d. Process as routine documents. 

What Is the purpose of using an Inventory sticker on materiel^ 

a. To Indicate quantity on location 

b. To Identify items requiring ppdP 

c. To Identify unserviceable materiel 

To Indicate the materiel has heen counted 

2fi. Whenever the location error rate Is ]% o^^ less^ what Inventory procedure Is used to 
(Vftsure stock record and location accuracy^ 

a. Statistical sample location verification 

h* Location verification lnO< 

c. All-Items count 

d. Periodic Inventory 

?/. What Inventory procedure Is used when the stock denial error rate excee^t ^or 
consecutive months? 

a. Spot Inventory 

b* Statistical sa^nple ^cation verification 

c. Location verification lOOt 

d* Periodic Inventory 
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?8. Mhat ts the location purity rating for an HCLB? 

a. 96« c. m 

b. 951t rf* 

29. What action ifo you take with the DD Pom 134A-1 when ^ warehouse refusal occurs? 

a. Transmit It to the Inventory branch for action. 

b. Forward It to the stock locator. 

c. Stamp It as stock denied and return It to the receipt section. 

d. Attach a systems error file card to It. 

30. A warehouse refusal must be Investigated within 

a. 4 hours. c. 4 days. 

b. 24 hours. d. f days. 

31. Which form Is used as a shelf-Mfe Item label? 

a. NAVHC 10701 c. OP Form S^'J 

b. DD Form d. OP Form 

3?. What Is the basic principle of the care-in-storage program^ 

a. F1rst*1n> first-out Issue c. Packaging and preservation 

b. Last-1r^ first-out Issue d. Sanitation and pest control 

33. What Is Indicated by the shelf-life code? 

a. Expected shelf-life period c. level of preservation 

b. Shelf-lift type 1 or ? d. Receipt date 

34. uhat action do you take regarding type 1 shelf-^lfe Items whose shelf-life period has 
expired? 

a. Dispose of them. ^- t^^ue a^l assets as soon as posslhle. 

h. Repackage them. d. Change all assets to type V* shelf life. 

^5. What type of Inspection must be conduct(^d on materia^ recelven from a using unlt^ 

a. Visual exterior c. Operational 100* 

b. Surveillance d. Operational ^n*^ 

Which action do you take when a few unserviceable Items are founr^ In a lot during care- 
In- storage Inspections? 

a. Pull the entire lot from the location. 

b. Pull the unserviceable Items from the lot. 

c. Assign a new shelf-life code to the unserviceable Items. 

d. Assign a new shelf*11fe code to the entire ^ot. 

37. Which poison, or type of poison, should b^ used hy a reg1ste***d exterminator? 

a. Red squill c. Residual Insecticides 

b. Antu dust d. Sodium flouracetate 

38. Which type of spray should be used In the control of mofhs? 

a. Antu dust c. Aerosol 

b. Contact d. Residual 
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39. A unit In Hawaii submitting a inquest for supplies on priority 03 should receive the 
supplies within days. 

a. 9 c. 11 

b. 7 d. 15 

40. Which systefli Is used to Insure that request for laaterlei are processed In accordance 
with the mission and urgency of need? 

a. Quality control c. Performance measurement 

b. Priority designator d. Reliability management 

41. What date Is assigned by the operational control office for off -base shipments? 

a. Cyclic shipping day c. Required delivery date 

b. Kandatory shipping date d. Priority delivery date 

42. What Is the maximum cubic feet allowed before a shipment unit Is closed? 

a. 10*300 c. 8S0 

b. USOO d. 800 

43. What Is the maximum nund>er of line Items allowed before a shipment unit Is closed? 

a. 99 c. 9»999 

b. 999 d. 99.000 

44. Several Items may be combined Into single shipment unit whenever they have any 
one of four common denominators that make them compatible for combining Into one 
shipment. Which Is HOT ^ cosmn denominator? 

a. Same approved project c. Same consignee or activity 

b. Same condition code d. Compatible cyclic shipping day 

45. Which Issue management report should be used to determine personnel and eq^jlpment 
requlremnts for shipment and Issues? 

a. Shipment wrttload forecast c. Shipment planning control listing 

b. Warehouse workload summary d. Transportation planning worksheet 

46. Which code Indicates that a materiel release order Is for shipment of special-handling 
Itens? 

a. Operational test code (OTC 1» 2 & 3) 

b. Shelf life 

c. Transportation 

d. Ownership ^ 

47. To enable a stock picker to pick both sides of an aisle or row during one travrrse* 
picking documents are con^uter -sequenced by 

a. compartments. c. station 

b. levels. d. segments. 

4A. How many special-handling cards are produced for an MRO quantity 50 OTC 1 
Items? 

a. 1 c. 50 

b. 25 d. 100 



Total Points: 48 
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Chapter 5 



STORAGE OF SPECIAL COIKOOITIES 
Section I. LUMBER 

5-T. HANDLING AND STORAGE 

a. Objectives . The objectives of Unhm" handTIng are to Toad, transport and unstadc turn- 
ber economically md without ilamse. The objective of storage Is to maintain the Tunter at» or 
bring It to» a nalsture content sultabTe for Its end use with a nlnlnum of deterioration. 
These objectives are e^slTy attained If good handTIng and stOfa^t practices are foTTomd. 
Adequate protection of i«()it>er In storage wITT heTp prevent damage by fung1» Insects, and 
changes In moisture content. 

b. Condition of Tunter PTaced In storage . The condition of Tuober pTacod In storage* with 
respect to moisture conimt and fungus infestation, has an important bearing on the keeping 
qualities of the Tunter over Tong periods. Fungi and termites are kept down when the moisture 
content of the wood Is Tess than 2M. ATT Tudier must be checked thoroughTy for moisture cor* 
tent and fungus before pTacIng It In storage. During storage It Is Important to protect the 
Tunter fv^on changes In moisture content. No1sture*content can Tead to checking* warping, 
twisting* and stains Which make the Tuiter unsultabTe for Its Intended use. 

c. Examination of Incoming shipments . Mien Tuiter is received In >afts (assentTed 
units), choose several from dirferents parts of each shipment to dIssassentTe for examination. 
The method of stacking each shipment must be determined by competent personneT. Luoter Is re- 
ceived hand loaded In boxcars or In strapped unit Toads on gondoTas, fTatcars, or trucks. Met- 
hods have been designed to eTImlnate double handTIng. These m;thods may vary under certain 
conditions, and the warehouse supervisor can determirie the best method to use. Standard 
storage and handTIng methods are fotmd In the Storage and HaterlaT HandTIng manuaT (dOO 
4T45.T9-R-1). 

5-2. 8UIL0ING OF LUMBER DRAFTS 

a. Size. A draft of Tunter Is formed by stacking Tunter to a deslrei height and width. 
Drafts for yard drying are TIkeTy to vary between 3 T/2 feet and 4 feet (ulth 4 feet the most 
cotBDn) wide and 3 feet to 4 feet the average height. The width of the draft wITT be 
determined by the width of the Tunter and fork capacity of avalTabTe forkTlft trucks. When 
stacking Tunter, It Is necessary that the drafts be uniformed In size so that each draft of 
the same materlaT contains the same nunter of board feet. Random Tengths of Tunter shouTd 
never be used to nmke up a draft unTess a smaTT amount Is received and sorting wouTd make 
smaTT drafts. In this case the Tunter Is sorted by length with the Tongest pieces pTaced on 
the bottom and the rest grouped In Tength sequence. 

b. Air ctrcuTatlon within the draft . The air drying of Tunter Is dependent on temperature 
and humlTTly^ Increasing the hel^t of the stack tends to retard drying In the Tower part of 
the stack. TaTT stacks aTso tend to restrict wind mvement at the grouno TeveT of the yard. 
Lumber stacked In drafts may range from 4 to 20 feet In height with a 6-Inch spacing between 
the drafts vAlch wITl Increase the air circulation at the lower Tevels of the stacks. 

c. Stickering of Tuater . 

(T) Kolsture contents over 24t . PartlaTTy green Tuirf)er or Tunter with a moisture content 
of 24% or more' requires good air cIrcuTatlon within the draft to carry excess 
HDlsuire off as fast as possible. Luiter with 24t moisture or more shouTd be 
stickered between each Tayer with sticks 2" or 3" thick. Hardwoods with a thickness 
of T TM" and over shouTd be stickered with sticks T** or thicker. 

(2) Moisture contents over 20X to 2» . This Tunter shouTd be stickered with Tath (T T/2*' 
X 1/2" X 48**) between each two layers of materlaT unTess the Turi>er Is T 5/8* or 
thicker. Then you shouTd pTace sticks between each Tayer. HardWond witn this mols* 
ture content must be stickered with T** or T T/2* by 3/4** stickers of sufficient 
Tength to provide support and prevent warping. A sticker guide ihouTd be used In the 
placing of tne sticks to oalntaln proper aTlgnm^nt. Sticker spixlng nay be altered 
to conform to pITe foundations according to the storage plan used. 
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d. Binding and inarklnc . Each draft of lumber assembled for storage or shipment should be 
secured with appropriate binding* prior to or Immediately after moving the draft from the 
stacking butt board. Bindings are placed directly over the stickers In order to prevent 
distortion of the lufrtber. Bindings should be over the second and last sticker In each draft. 
If the lumber Is to be mved Immediately from the unloading point to the point of use, no 
binding Is required. The binding material should be either lO-gage round steel galvanized wire 
or 1 V4-1nch .OSS-^gage flat steel straplng. Tt.e galvanized steel wire Is the preferred 
binding material because It Is more resistant to corrosion. After Mnding and prior to final 
storage* each draft should be marked, /larking should Include stock nunber* board feet> and the 
4ate received. Luciber received on U July 1976 woild be dated 196/7^ (196th day of 1976). 
narking In this manner will make It possible for each activity to Issue the oldest stock first. 

S-3. STORAGE AREA 

a. Yar d location and surface . The best storage yard i% located near the spot where 1ucd>er 
Is receives. The location should be on high ground that Is leveU well drained* reflate from 
water bodies or wind-obstructing trees* buildings or other objects. The storage yard can be 
covered with cinders* gravel* shfll* crushed stone* asphalt* or concrete. 

b. Yar ri layout . A yard for storage of lumber Is laid out In blocks separated by aisles. 
The actual yard layout Is determined by the size and shape of the available area and the equip- 
ment used for stacking. Aisles In yards where the lumber Is machine-stacked are usually 24 to 
30 feet wide* the optimum being 24 feet: To Increase a*r circulation within the stacks* an 
aisle 2 to 3 feet In width should be maintained between the rows of stacked lumber. 

(1) Spacing between stacks . In actual storage* the spacing between stacks of lumber 
varies but a space of 6*^ to 12" generally should be sufficient. 

(2) Roof proctectlon for stacks. Lumber which cannot be stored under cover should be 
protected from the kciiatner by adeauate roofing. To afford maximum protection a roof 
should project 12 to 18 Inches at the end of the stack and approximately 6 Inches 
over the sides. 

(a) Roof lumber. A good low-^cost roof which Is adequate for lower grades of lumber or 
lumber which will not remain In storage for a long period of tine can be built Into 
each draft as It Is formed. To form this roof* one piece of lurrt>er Is left out of 
the top layer and the remainder Is staggered or placed so each board covers an ope* 
ning between the tiers, rtolsture Is prevented frm entering the draft and the two 
top layers of each unit becomes the roof. 

(b) Special roofing . Building paper jr roll roofing may be combined with boards to 
Torn a roof. This typ** of roof consists of a double layer of boards with paper or 
roofing between. Boards* roofing* plywood panels* al*im1nura* metal sheeting* and 
other materials may be combined to form the roof. St>ec1al roofing should be used 
only when lumber such as oak and other high-grade luc^er is to be stored for long 
periods of time for air drying or when thoroughly seasoned lumber must be placed In 
open storage. Regardless of the type of roof used* It should be raised several 
Inches to perrit air movement between the roof and the top of ftack. 

c. Covered storage 

(1) Open shed s. An open shed Is similar to a storage yard without a roof. In this type 
or cov3re~3 storage* however* luntber may be stored on level foundations 12 Inches In 
height. The end moisture content requirements for lumber stored In open sheds should 
be oetween 121 and 19S. 

(2) Close d sheds. Closed sheds are used primarily for the storage of kiln-dried or well 
seasoned Tuiber> plywood* molding* frame stock* and other show-type lumber Intended 
for special use where moisture ccntent requlrer^nt Is 121 or less. 




Section II. JWHUNITION AND EXPLOSIVES 



$-4. GENERAL 

Military annunltlon an4 explosives are products of war and cianufactured prlnarlly to kill 
and destroy. Such products have hazards that affect all handling operations from the tine of 
manufacture until they are expended. The foretiost consideration of aimunltlon storage Is that 
aranunltlon and explosives nust be handled^ stored^ and shipped In n nanner that will ffford 
protection against deter lorat Ion » accidental Ignition^ and detonation. Safety rules arid regu- 
lations governing the care» preservation^ and storage of aniKinltlon are Issued by the 
appropriate military services. These ru^es and regulations clearly state those that are 
mandatory and those that are advisory. Tiie latest editions of American Standards as published 
by the American Standards Association and the National Bureau of Standards Codes are accepted 
as references for the military services. 

S-S. FACILIUES 

Magazines are used to store amunltlon and explosives. A magazine can be any building or 
structure except an operating building. Igloos are the most commonly used. An Igloo magazine 
Is an arch-tyne earth-covered magazine which may be constructed of concrete^ metai» or wood. 
There are several different types of magazines such as: Igloo magazines barricaded^ Igloo maga- 
zines unbarrlcaded^ standard Igloo magazines^ special-type magazines^ and above-ground maga- 
zines. In case of emergencies^ open storage may be utilized. 

a. Igloo magazines barricaded . This type of magazine Is located so that the earth-covered 
sides or oacKs are towara each other or the front of one Igloo with a barricaded door Is facing 
toward an earth-^covered s1dr» back» or barricaded front of another Igloo. 

Igl oo mgezlnes unbarrlcaded . This type of magazine Is located so that the front of 
one Igloo witttout a door barricade is toward an earth-covered side or back of another Igloo. 

c. Standard Igloo magazine . A standard Igloo magazine Is an earth-covered» reinforced 
concrete^ arch-type magazine with or wUhout a door barricade. Igloos provide good ventilation 
and the teni|)erature usually ranges between 400 and 4$o p in winter and 60^ and 70^ F 

In summer. The arched roof Is an added safety feature because^ If an explosion occurs^ the 
highest point of the arch would col1aspe» causing less damage. 

d. Special-type magazines . These are Igloo magazines with steel or wood (Instead of con-^ 
Crete) arches and steely wood^ or concrete end walls. Eart^i covered reinforced concrete maga- 
z1nes» either dome or box-type» are considered special-type magazines. 

e. Above-around magazines . These can be any type of magazine other than standard Igloo or 
special-type magazines^ either barricaded or unbarrlcaded. 

f. Open storage . This type of storage Is undesirable and should be used only as an emer- 

?t * expedient when authorized by controlling autho* ity. Such Items as pyrotechnics^ propel- 
ant», rockets^ and black powder should not be stored In the open. If It Is necessary to 
store these Items In the open, ventilated cover must be provided. 

$-6. WAREHOUSING 

a. Storay for certain ammunition and explosives 

(1) Sm ull-arms am muni tion ^ Maybe stored In above-ground magazines. Where there is 
more than oneType available* the type that offers the best protection from fU^ 
should be selected. 

(2) Bombs with high explosives (HE) components . Bombs should be stored in barricaded 
earth -covered magazines if possible. 

{3) Separate-loading shells or projectiles. These should be stored In earth-covered 
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(4) pyrotechnic Items . These Items should be stored tn magazines which are well ventl- 
late<l» dry* and fn good repair. 

(5) PI TferabTe awmnltlon . Special precautions must be taken In storing such Items as 
aiiiunUfon for caliber .22* .32* .3B, shotgun shells, firecracker*, and similar 
Items. The use of special *ocks and keys Is required. The kcyr. imjst be controlled 
and Issued only to the personnel necessary to carry on the normal receipt* storage, 
and Issue mission. 

b. St orage aids 

(1) Box pallets . Small quantities of aimnltlon nay be retained In box pallet storage to 
meet current demands. The box pallet should te used to store hard^to stack and crus* 
hable Items such as cartun^^packed Items* fiber containers* and small loose Items. 

(2) Dunnage . Dunnage should be placed beneoth the first layer of annujnitlon or explu- 

s Ives to keep them from coming In contact with the floor or ground. The type of dun- 
nage js specified on agency storage drawings* on sketches* and In narratives. 

(3) Steel racks . Steel racks which are qrounde<f '-^y be used for storage of separate- 
loading shells, bombs* and other cyllndrica ^ ejects of ammunition. 

c. Aisles. Inspection aisles should not be maintained except when specific Instructions 
to the contrary are Issued by the controlling authority. Operating aisle widths In magazines 
should be adjusted to conforn to widths required ror specific types of available forklift 
equlpnwnt or other operational needs. Aisles shoulu be provided for use of handling equipment. 
Inventory, surveillance, ventilation* or as necessary to distribute the load within the floor 
capacity. Aisles should not be maintained solely for Inventory purposes. 

d. Care of awmjnltlon In storage . Incoming ammunition should b*' Inspected to determine 
Its condition ana whether adequate preservative protection has been applied. Those packages of 
amfiiunltlon wtilch have been opened or are being returned to the activity as excess should be 
cautiously checker to determine further servlceabllty and preservation requirements. Inspec- 
tion of ammunition In storage should made to det«»rm1ne If the pre^ ^vatlves and protective mea- 
sures are adequate. Proper preservation and cleaning methods are ^jtabllshed and published by 
each military service. 

e. locator syrtero . Locator records must be estabitShed at all military establishments 
where annunitlon and explosives are stored. There should be two records established which can 
be cross-^referenced. One Is a record of each lot of ammunition and the location In which It 
Is stored; the second record should be a planograph for each storage building. 

f. Safetjj. The most Important part of all ammunition handling operations Is consideration 
for the safety of pet'sonnel, property, ammunition, and explosives. The controlling authority 
Is responsible for Insuring that safe oractlces are being observed In all operations that per- 
tain to handling of annunitlon and explosives. This line of responsibility reaches all the way 
to the Individuals that handle the Item. General Instructions governing the storage and care 
of explosives should be pnsted In each magazine and building where ammunition and explosives 
are stored. These Instructions are found In the Storage and Materials Handling manual (DOD 
4145.15-R-l). 

Section III. STORAGE OF HAZARDOUS COIIMODITIES 

5-7. COMBUSTIBLE MTERIALS 

This section Includes some of the more common hazardous commodities srored In military 
Installations* but It Is not Intended as a complete listing. Storage and handling precautions 
to be observed with respect to other hazardous commodities are prescribed by the appropriate 
military service. 

a. Carbon {lampblack] . Carbon should be stored In barreU, steel drums, multlwaU sacks, 
or kegs and should be Kepi dry. Carbon In dust form is a dangerous fire hazard but not sponta- 
neously flammable. 
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Di piienyldiilne . Should be stored In wooden b«rreU» fiber druM» or kegs In « cool 
1« ted tree. If dlpbenylintne Is spilled on the sk1n» It should be wished off 



c. Ester quw . Ester gun should be stored In tl^t wooden or steel barrels In « coo]» 
elVventlUted area. 



d. Fuse l 011. 
steel tanks. 



fusel oil should be stored 1n steel druiii$» tight wooden barrels» cans» or 
Tusel oil fums are dangerous In eipty tanks or closed coi^MrtMnts. The liquid 

111 It ' 



FLASI#OII«T*r 



Is poisonous and care should be taken not to spill It on the skin* 

5-8. FLAMMABLE LIQUT'^S 

Flaimable liquids present a fire huard 
that requires expert handling and .corage tech* 
nlques. It Is Inportant to segregate Item 
wh1ch» *4hen coiAlned with other substances» 
cause coiit>ust1on. 

a. Characteristics . Flanmble liquids do 
not actuany burn; the vapors from these liquids 
do the burning. The rate at which liquids 
vaporize varies with the vapor pressure of the 
liquids and vaporization Increases with the In* 
crease In tciperature* 

{D Flashpoint . The flashpoint Is the low- 
est tanperature at which enough vapor Is given 
off to fom a flanmble nlnture of vapor and air 
above the surface of the liquid. Fig $0 gives the 
flashpoint of sone of the materials comonfy car* 
ried 1r the stock by the nllltary services that 
require careful handling. When In doubl about the 
f lammablllty of any Itea to be stored* you should 
consult with the officials In charge of safety and 
fire prevention. 

(2) Fire point . The lowest tenperature at 
Mhlch a liquid win give off enough vapors to 
continue burning after lonltlon Is called the fire 
point. It Is slightly higher than the flashpoint. 
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Fig 5*1. Flashpoint of representative materials. 
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b. storage * FUnwnable liquids should be stored In fire-resistant warehouses. They should 
not be stor^e?in general warehouses except In energencles. However^ »^hen flammable liquids 
must be ^tort^d 1n genoral warehouses^ the following should be observed; 

t^) Storage shouia be M the end bays of the wareh<^use» If suitable access is available 

to qmU bays by rlimrs and windows. 

(2) Cont^ilners .houlrl be Identified In accordance with Interstate Commerce Commission 

regulAt ions. 

(J) Containers should be checked for leaks before being placed In storage and Inspected 

from time to time In storage. Leaking containers must be rettioved Immediately. 

(41 rurbs t^hoiiM be provided to prevent the flow of spilled liquids to other sections of 
the warefiouse. 

(5) riamnable liquids should not be stored In any area where flamrable vapors from leaks 
cr other sources may be Ignited by sparks^ flarne^ or extreme heat. Adequate ventlla-^ 
tion should be provided for any area where flammable vapors or gases nay be present. 

5-9. COKPRCSSCD GASES 

a. Charac teristics . Compressed gas Is one which Is confined under a presure greater than 
atmospherTc'pressuro. 'Because compressed gases are under pressure^ such gases must handled 
with extreme care. Compressed-gas cylinders must never come In contact with f1re» sp^rks^ or 
elecirfcal circuits. The explosion of a steel coritalner would have the same effect as a bond) 
expTos Ion. 

b, borage * In the storage of compressetf gases^ cylinders of oxygen gas must be stored In 
separate rooms from other compressed gase^ and highly flammable material Certain compressed 
gases In cylinders such as acetyllne^ chlorine^ sulphur dioxide^ and liquefied petroleum should 
be stored upright to prevent damage to valves and to prevent separation of Ingredients^ Cylin* 
drlcal units stored In horizontal position must be blocked or ^parated by notched spacers. 
Figures and 5'3 Illustrate the correct methods of storing cyllndars. 




Fig 5-2. Vertical storage of acetylene 
gas cylinders. 



Fig 5-3. Horizontal storage of cylinders 
using notched spaces. 
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5-10. ROOENTICIDE POISONS 



a* Calcium cyanide, fumi^ant dust t Calcium cyanide nust be handled with extreme care. On 
contact with water this item gives Off a de^idly poisonous gas ^^ich smells like peack blossoms. 
The storage area for calcium cyanide musl be Isolated from flan, ible and combustible supplies 
and acids. Only packages In good condition are placed In storage and the storage area nnjst not 
be subject to danqmess or excessive iclsture. This Item should be stored under lock and key In 
a section of a flammable-storage warehouse or an Isolated section of a warehouse* protected by 
a barrier of wire fencing or other materials equivalent to wire fencing. Container^ must be 
examined at least once a week. If an area Is suspected of contamination from leaking con-> 
ta1ners» it will be entered ONLY for emergency reasons and then only by personnel wearing a1r-> 
supplied rescue-breatl.ing apparatus. Rubber gloves mst be worn when handling packages of 
calcium cyanide. 

b. 71nc phosphloe . On contact with water or ac1d> this Item gives off a deadly flammable 
phosphide gas which can Ignite spontaneously, zinc ohosphlde must be stored In an Isolated 
area away from flammable and combustible supplies and acids. This poison reacts violently with 
oxidUIng agents and gives off a garlic-tike odor. Contaminated areas are entered ONLY for 
emergency and then only by personnel wearing a1r*suppl1ed rescue-^breathlng apparatus. This 
Item should be stored In a f laimiable-^storage warehouse or an Isolated section of a warehouse 
protected by a wire fence barrier or a barrier made from equivalent material* 

c. Locked storage items Locked storage poisonous Items are poisons requiring max Inum 
security as protection to personnel. An area that can be locked should be used for the stor- 
age of the following po1sonou> Items: 

(1) Calcium cyanide 

(?) Sodium monof touacetate 

(3) Thallous (thallium) sulvate 

(4) '"uprocyanlde (copper cyanide) 
is) Potassium cyanide 

(6) Sodium cyanide 

(7) Barium hydroxide 

(8) Strychnine 

(9) Zinc phosphide 

SrrMOn IV. MISCELLAKEOUS COMrtOOITIES 

5-lL BATIERIES 

^* Or/ cell. Batteries can be storetj on pallets* In b1ns> or In rack^ depending on the 
quantity "anii "type to be stored. Batteries removed frcMH their original containers should never 
come fn contact with steel or other metal objects which can cause short circuiting or dlscharg-^ 
1ng« Since dry batteries are a perishable commodity* they should be stored In refrigerated 
spaces or in warehouses having controlled temperatures. The most desirable temperature Is 
30^; however* spaces having temperatures between 3S<^ F and SO^ F with relative humidity 
of bOt to BOt nuy be used for normally moving stocks. For long term storage* dry batteries 
shouM be stored In areas having temperatures as close as possible to -JQ^ F> but not lower 
than this* anrf no higher than 50^ F. The expiration dates are filled in by the Issuing 
activity at the time of is:>ue. 

[.esil acid 

(U Charg ed and dry. Batteries received charged and dry should be stored In a dry area 
not subjeci fo pxtreme Temperature changes. These can be stored In bins* racks* or palletized 
lodfls. The vent plugs should be kept tightly closed. 



(2) Ch arged and we t. These are stored fully charged and ready for use. Equalising char- 
ges are given normally aT iQ-My Intervals, The Individual activity determines the frequency 
of charges, 

^M2, PHOTOSEMSlTIZm MATERIALS (FILM ANO PAPER) 

Unexposed photo^eitsitlzed materials are perishable and deteriorate with age. The re- 
quired relative humidity for sensitized materials ranges from 30$ to 60t with SOt considered 
Ifteal and temperatures of 50^ F or lower. Refrigerated space should always be used for 
proper storage of photosensitized miterlals. Inmedlately upon receipt* this type of material 
niust be stored ur^der specific conditions. The material should be placed on shelves* dunnage* 
or pallets* allowing sufficient space between packages for adequate circulation of air. 
Refrigerators used for photosensitized material lust not be use^i for the storage of lood or 
water. Regardless of the level of preservation and packaging, these materials must n^^t be 
stored In damp ba$ements» on damp ground^ near steanplpes» bollerrooms* windows* or to,i floors 
of uninsulated buildings, 

5-13, :nternal-combustion engines 

Engines shojld be stored In a clean» dry area which Is not subject to extreme temperature 
changes. PalletSi sklds^ or racks should be used to store engines. The correct dunnage can be 
fl^termlned by the type of engine^ method of pack» and quantity to stored. One Important 
fact to remenber Is: engines In storage are not to be craNced or turned over In storage 
because to 6o so would damage the coating of preservative compound. Engines stored In nonde-^ 
humidified storage must be treated periodically with preservative compounds. Periodic checks 
In nondehunldlfled storage should b^ mttde on 5X of the engines on hand at Intervals of 
approximdtely 6 months. Engines In dehumidified storage do not require as much attention and 
normally an annual check of It of the engines In str/ck Is sufficient. 

M4, LUBRICATING OILS AND CREASES 

Oils and greases should be stored In a fire-resistant* sprinkled building* or warehouse. 
If a general -pur pose warehouse Is used, storage should be In end zones with Immediate access to 
exterior doors and separate from blocks of other materials by aisles. These separating aisles 
should not be less than 3 feet wide. Containers should be Inspected before being placed 1n 
storage and periodically thereafter. Those ^ntalners «A1ch snow sl^ns of leaking or excessive 
corrosion^ or are otherwise unfit* should be removed from storage and their contents trans- 
ferred to a satisfactory container. Oils and greases In bulk storage should be palletized* and 
the height of stacks and size of storage blocks must comply with regulations governing load 
capacities and height of celling. 

5-15, PAINTS 

Where facilities are available^ paint and paint materials sho'jld be stored In fire resls* 
tant storage buildings, if space Is limited^ supplies bearing Interstate Commerce Commission 
red labels should be given preference. If the genera! storage warehouse Is to be used for sto* 
rag«> of paints* the end zones are used* and the paint stored must be be segregated from hl^ly 
coni)U!;t1ble supplies. Containers are Inspected prior to storage to check for leaks. The con- 
tainers should be palletized and good v^tllatlon provided. The containers should be so placed 
In storage that U.ey can be Issued on flrst-ln flrst-out basis. Paints In general should be 
store<[ In a cool dry place, Nonf Ire-resistant unsprlnkled warehouses should be used only as 
last resort, 

5-16, TIRES ANO TUBES 

Light, heat* air and motion* dust, and dirt are factors that contribute to deterioration 
of t1rf>s and tubes. Tires and tubes should be stored In cool* dry warrtouses and should be 
protected from ltght» especially sunlight to prevent checking. Skyllohts and windows should be 
painted with sun-flUerIng paint to reduce the amount of light to a minimum. Tires should not 
be stored In the vielnlty of radiators or other sources of heat. Storage temperatures should 
not exceed 70<> to flO^ F. Tires should be sto-*ed In a vertical position because stacking 
In piles distorts the tire. Tires should be stored on standarrf pallets with frames and 
special storage racks. Serviceable used tires should be handled and stored In the same manner 
3s new tires. Tubes require more careful handling than tires. New tubes should be left In 
ihetr original containers. Tubes not packaged should be stored In a cool, clean* and dry 
places well covered and pirotected from elements that cause deterioration. Tubes should not be 
Inflate'^ 1ti Storage and must be piled carefully so that weight does not cause stretching along 
the folds. 
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Heat an<l moUture cau$e$ derlorating In fiber rope; therefore. It should always be stored 
tn a CO' 1« dry, and covered space. When the rope is manufactured. It Is Impregnated with oil 
which adds lOt to Its weight. As the oil leaves the rope» the ro^,^t deteriorates. Rope tnat 
has bocn In storage for a lon^ period of time should be welded prior to shipping. When pro* 
perly stored, rope loses Its strength because of age at about Zt per year, life of the rope 
will be shortened further by the presence of mU^ acid, or water. Ropes must not be stored 
near acfd, batteries, chemicals, or alkalies, and It must have adequate ventilation and be well 
protectee! from direct sun rays. Prior to stcraje^ It should be checked tc Insure that It Is 
not wet. 

5-18. PACKAGED PETROIKUM PRODUCTS 

a. Use of_ drums. As a general rule, storage cf filled drums should be held to tUe abso* 
lute minimum necded^to meet ordinary requirements. When bulk facilities are available. It Is 
safer to store empty drums, provide adequate drum-^f llling equipment^ and store only enough 
filled drums to meet Inimdlate requirements. 

b. O utdoor storage location . A level site should be selected that Is not adjacent to a 
congested area, and wfiere" the contour of the terrain permits Immediate runoff of surface water 
through a network of open ditches. DRAINAGE TO ANY SEUCR SYSTEM IS PROHIBITED. Areas with 
ctnder base, marsh, or waste land overlaid with peat and ur^ually more or less wet should not be 
used when other, more suitable sites are available. 

c. Outdoo r storage of 55-gallon drums . The drums should be placed horizontally In double 
rows* buft To "butt, witTi the vents facing outward. If stored on ends, the drums tend to col- 
lect rainwater, which rusts the tops of the containers and may seep through and contaminate 
the contonts. For low flashpoint products, the rows of drums should not extend more than 35 
d.'ums long. The second tier will contain 34 drums and the third tier 33 drums, thus the double 
row will contain a total of 304 druois. To {nsure drums against damage from rolling, cross^b/a- 
ctng every fifth drum Is required. In addition^ the ends of bot^tom tiers must be braced. The 
bottom tier of drums should be placed on not less than two Inches by $U Inches (or comparable) 
rJunnage running parallel to the len<:ch of the rows. 

(1) Palletize d stacking . Ocasslonally drums may be placed on special drum pallets, which 
aTTow"four 55-gaiIon drums to be placed on their sidos on each pallet. Pallets must 
be constructed to prevent drums from rolling. Pallets are stacked one over the 
other wfth drum closures toward aisles. No end braces are necessary for palletized 

stacks. 

{2) Aisles. Aisles between double rows will nortsally be ton feet. The aisles my be 
reduced to four feet where materials handling methods permit. 

(31 Dikes. Each major storage division that contains products with a flashpoint of 
tlD^T or below lust be surrounded by a dike at least 18 Inches high on level 
terrain. This Is tc prevent burning liquids from flowing to adjacent division, 
buildings, storage areas, or waterways. In any case, the dike must be sufficient to 
rotain all of the liquid contents of drums stored In the division. 

d. Storage of 5 -gallo n military gasoline containers . Prior to storage, you must Inspect 
for Ipakage and ToV proper marlcfng of the containers. Check for the date of filling so that 
tfic oMcst product can be issued first. To conserve space and provide stability of stacks^ 
ffDed cans should be starked In pyramids, unless cans are palletized. To stack cans In a pyr* 
aiiid, lay out a 50*foot square and build a partial flooring for the first tle'^ of cans by 
layinj out rous of 2-by 6*1nch lumber or other comparable dunnage. Beginning ui one corner of 
the squ^ire> place six cans side by sW^i along one side of the square. Place cans six Inches 
fron odgc of dunnage and allow 1/4 In expansion space between the cans. Place a row of six 
cans sidf: by side with backs facing the ai:le along the adjacent side to form an **L". Place a 
"^oconi Mcr of cans on top of the first. Indent the second tier on both sides approximately 3 
t/J inchoi -.0 that each can In the tier rests on three or four cans- Place a third and fourth 
tier on the stacks indenting each tier. Do not stack cans more than four tiers high. 
CoTtiTMK' building the pyranid outward until the entire 50-foot square Is completed. There 
sh'^ul l he a t'li.af of not more than 13*370 cans In the section. 
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^* Stora9e of erapty containers . Einpty conUlners must be protected frm mechdnlcd) diniage 
due to careless handling and from contdpilndtlon of their interiors by dirt* wat*T, and other 
matter. Tightly closed containers will greatly retard Inte* lor corrosion. New or recondi- 
tioned containers received for storage probably v^lll not have product narklngs on them. These 
containers should be Inspected periodically to Insure their usability. Containers with 
evidence of Interior or exterior corrosion should be removed for reclamation. Stacking of 
empty 55-gal1on drums should be In accordance with methods prescribed by the mllUary 
services. Empty 5-gallon gasoline cans may be stacked In the saiK manner as full cans but 
without limit to the height of f.tadcs. Occasionally empty 5-gallon cans are strapped side by 
side In groups of five. Groups may be placed on pallets with the cans resting on their bases 
or their sides. Groups may also be stored without the use of pallets* but dunnage must always 
be used between the bottom tier and the ground* and the containers should not be stacked as 
h1^ as containers stacked by other methods unless shoring Is placed at the ends of aact row 
to prevent slipping. Filler plugs must be tightened before cans ^re stadced. 

f. Quality surveillance . A vigilant quality surveillance program is necessary to insure a 
supply or clean specified products to the using field units. Many things can happen to petro- 
leum products to affect their quellty and performnct value after delivery and during storage 
and dispensing at the depot. Careltss handling* contamination^ exposure to abnormal tempera- 
tures» confusing of narking* or Inefficient control of stock can cause leakage and spoilage. 
Packaged products opened for spot checking or quality surveillance tests should be consumed as 
soon as possible. When this cannot be done* the containers should be reclcseo tightly and mar- 
ked as having been previously opened. Inefficient supply control of products can result In 
spoilage and loss. The '*f1rst^1n first-out" Issue procedure will reduce spoilage caused by 
long storage. 

Section V. SinSISTENCE 

5-19. PERISHABLE ITEHS 

a. Genyat . All chilled and frozen subsistence Is highly perishable and subject to rapid 
deterioration When improperly stored. Storage at temperatures which are too high or too low* 
under unfavorable conditions of humidity* and In the absence of proper air circulation will re- 
sult in rapid spoilage and loss of the product. Storage temperatures for all frozen subsis- 
tence items must not be above 0^ p. products should be stacked on pallets In storage with a 
4-inch wall clearing and a 2-foot celling clearance to provide for air circulation. 

b. Storage. 

(1) . Heat, i wat products, and poultry . Proper air circulaticn is the key to keeping the 

tonperature In all parts of meat storage spaces at the recommended level. Meat must 
not be stacked on tne floor* but should be stacked on pallets to allow free circula- 
tion of air under all Items stored In the storage space. 

(2) Quick-frogen fruits and vegetables . m>on delivery* quick frozen vegetables and 
fruits should be transferred promptly to a low*temperature storage space. Tempera- 
tures of the load should be checked upon arrival by taking temperature readings of 
cartons selected from top layers inside the snipping containers. If the temperature 
of the product Is higher than the freezer-room teflq>erature* shipping cases should be 
scattered loosely about the room on handtrucks or on pallets on the Floor with plenty 
of room between Individual cases to permit rapIO loMrIng of the prodtict temperature 
to freezer-room temperature. If the product temperature upon delivery is the same as 
below the temperature of the freezer room* the cases should be stacked compactly 
Immediately. 

(3) Oalry products and eggs . Air in the cold-storage room must be kept fresh. The room 
must be kept clean and air circulating slowly. Ordinarily the air circulation can be 
provided by use of pallets on the floor and proper stacking of various lots. Egg 
cases should not be stacked more than 5 cases high to avoid pressure damage. Storage 
life of perslhable subsistence 1^ explained in the Storage and Materials Handling 
manual (DOO 4t45.19-R-l}. 
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5-20. SEHIPERISHABLE ITEMS 



a. GetieraT. The term senlperlshable subsistence refers to food Items that are cannea» 
dried* dehytfr Vted - or processed to the extent that such Items may under normal conditions be 
stored In nonrefrlgerjited storage. Althou^ semlperlshable subsistence H not subject to spoi- 
lage as fast as perishable subsistence* spoilage can and does occur If the products are 
mlshandlea* Improperly stored* or kept In storage for an excessive^ period of tinte. 

b. Storage . Where sharply changing tenperature and high himfdlty prevail* the lack of 
proper ventilation may cause excessive hijfh temperatures In the storage room. Proper ventila- 
tion Is one of the most Important factors In protecting foods. Careful* correct storage 
methods not only prevent damage to Items In storage but Insure speed arvd efficiency In the 
receipt* handling* and Issue of such Iteiis. Shipments should be marked and segregated so (hat 
the oldest Tots as packed are Issued first* unless the newer lots shovi evidence of 
deterioration or spoilage* It Is Important to remember that the length of storage should be es- 
timated from the date of packing end not from the date of receipt. Care should be taken not 

to stack Items so high that their weight Is liable to burst or crush the bottom layers. 
Pallets are used vo raise subsistence off the floor ind Indlvldjal lots should be piled In 
such a viay as to permit the circulation of air. All Items should be properly cross**stacked to 
keep the stack solid and prevent It fro« falling. 

^ * Physical environment factors 

(1) Freezi ng. Dry products such as grain* flour* sugar* starch* and cereals ordinarily 
are noi hurt by freezing. Emulsion such as canned cheese* butter* and mayonnaise 
v«111 be destroyed by freezing even though the food Is not spoiled. 

{2) Heat. High temperatures In storage can cause bacterial growth and mold or Insect In- 
TiitTatlon. High temperature Is the chief cause of rapid spoilage In canned foods and 
should be controlled when possible by providing proper ventilation. 

(3) Kolst u re ChumldltyK High humidity causes growth of bacteria and mold. High humidi- 
ty causes such quiclc-molsture-absorbing products as flour* sugar* and salt t'^ cake 
and become hardened. 

(4) Ven tilation . In storage areas where temperatures fluctuate and there Is a high huml- 
dUy. the lack of proper ventilation can cause a high temperature in the storeroom 
and In extreme cases It may become necessary to open dors and use fans to provide 
el' circulation to reduce heat. Proper ventilation Is one of the most Important 
f.\ctors In protecting foods* especially In tropical areas. 

(5) Ll^ht . Damage from light ^s restricted io produces that are packed In glass or 
transparent containers. Exposure vo light may cause flavor changes In foods 
containing oils and fats. 

Storage life for semlperlshable subsistence Items Is outlined as a guide In the Storage and 
Materials Handling Manual (OOD 4145.19-R-l)* 
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UNITED STAte^ MARINE CORPS 
MARINE CORPS tNtimJie. MARtNC 8ARRACKS 
BON 

ARLINGTON VA 22222 

30. 3h 

UAPEHOUSING OP^^RATIONS 
Lesson 5 
Stc*^.ge of Special Commodities 
STUDf ASSIGNMENT: MCI 30.3h» Warehousing Op-!rat1ons > Chap 5. 

LESSON OBJECTIVE: Upon sucessfuT :omplet1on of this 1esson» you will be able to Identify 
the care-ln-storc^e and proper procedures for correct storage of the 
special commodities most common to the Marine Corps distribution 
system. 

WRITTEN ASSIGNMENT; 

A. Multiple Choice: Select the ONE answer which BEST completes the statement or answers the 
question. After the corresponding number on the answer sheets blacken the appropriate box. 

Value; 1 point each 

T. Before placing Incoming lumber In storage^ It must be checked thoroughly for 

a. correct binding. c. fungus and misture content. 

b. correct markings. d. size of drafts. 

2. ;4hat Is the average height of lumber drafts? 

*i. 2 to 6 ft c. 3 to 6 ft 

t. 2 to 5 ft d. 3 to 4 ft 

3. UKtch lumber characteristic determines the width of a draft of lunger? 

a^ Width c. Thickness 

b- Length d. Moisture content 

4. Which factor Is used to determine If stickers are to be used between each layer of 
lumber? 

a. Moisture content c. Length of lumber 

b. Height of the stack d. Width of Imrtber 

5. Mailing of each draft of lumber should Include all of the following Information 

EXCEPT 

a. board feet. c. width of draft. 

b. stock n^er. d. date received. 

6- Which Is the preferred blading materfsl for binding drafts of luMber? 

a* Round steel galvanized wire c. Flat aluminum strapping 

b. Flat steel strapping d. Flat tin strapping 

7. Uhai ts the final step taken prior to moving lumber drafts to final storage? 

4, Stacking c. Marking 

b. Stickering d. Binding 
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8. Uhlch 1$ the correct marking of lunber received on the 196th day of 1976? 

a. U Jul 1976 c. 196-1976 

b. 196/76 d. $196 

9. Besides the equipment used for stacking* which other factor determines the actual 
layout of a luirtwr yard? 

Size and shape nf available area c. Quantity of lunger to be stored 
Type of linber to be stortd d. Length of luoiber to be stored 

0 Increase air circulation* how wide should the aisles be between ro^^s stacked 
lunber? 

2 to 3 feet c. 12 to 18 feet 

6 to 8 feet d. 24 to 30 feet 

umber which cuinot be stored In enclosed places must have at least adequate roof- 
Ing. To afford maximum protection from the weather, a roof should extend ]Z to 10 
Inches at the end of the slack a.id Inches over the sides. 

24 c. 12 

18 d. 6 

or long-term ot;en storage* which would require special roofing? 

Oak luiHber c. Boit pellet 

Frame pallet d. Stickering material 

he end-use moisture requirement for lun6er stored In open sheds should be between 
percent. 



6 and 12 c. 12 and 19 

8 and 12 d. 19 and 23 

Uhlch storage facility Is used for the storage of plywood? 

Closed shed c. Open lot storage 

Open shed d. Special warehouse 

Which facility Is most ccMOonly used for storage of aiminltlon and eicploslves? 



Flamnible warehouse c. Open storage 

Dehumidified warehouse d. Igloo 

Uhlch magazine Is located so the front of one Igloo without a door barricade Is 
oward an earth-covered side of another Igloo? 

Igloo magazine barricaded c. Above-ground magazine 

Igloo magazine unbarrlcaded d. Special-type magazine 

Which Commodity should NOT be stored In open storage? 

Limber c. Empty drums 

Black pow<ter d. Vehicles 

Which type of magazine should be used for the storage of bombs with high eitploslve 
omponents? 

Earth-Covered barricaded c. Open storage 

Earth-covered uhbarrlcaded d. Above-ground 
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19. Separate^loadlng shells should be stored In 

Mrth**covered magazines. c. above-ground storage, 

open storage. d. fire-resistant warehouses. 

20. Which storage aid should be used for storage of carton-packed or loose amminlilon? 

* Steel rt^M% c. Box pallets 

. Metal bin units d. Standard pallet 

he most Inportant part of all ammiriitlon handling operations Is 

storage aids. c. locator system, 

equlpmnt. d. safety. 

22. Which coTiWicdlty should be stored as hazardous material? 

Fusel oil c. Photosensitized film and paper 

Lead acid batteries d. Dry-cell batteries 

he Iwest tenperature which enough vapor Is given off to form a flaivttble nljt* 
ure of vapor and air above thn liquid Is called the 

fire point. c. melting point, 

flashpoint. d. boiling point. 

Which Item has a 100^ F flashpoint? 

Paint thinner c. Ethyl alcohol 

Ethyl chloride d. Rubber cement 

If fUmnable liquids must be stored In a general warehouse* In which part of the 
warehouse should they be stored? 

End bays c. Center aisles of each bay 

Center t>ays d. Bays closest to the office 

Which compressed gas must be stored In separate rooms from other cylinders of 
onpressed gases? 

Sulphur dioxide c. Acetylene 

Chlorine d. Oxygen 

ontalners of calcium cyanide must be examined at least once each 

day. c. month, 

week. i. quarter. 

Which Hem should be stored In an Isolated section of a warehouse with a prote<:t1ve 
wire Urrler? 

Zinc phosphide c. Acetylene 

Rubber cement d. Oxygen 

Which Item H considered a ''locked storage Item*? 

Zfnc phosphide c. Liquefied petroleum 

Acetylene d. Chlorine 

What Is the maximum satisfactory tenperature at which dry-cell batteries may be 
tored? 

. 60<> F c. 40<> F 

. 50<> F d. 30<> F 



30.3 

Isn 5; p, 3 



nu 



31. For storage of dry*ce1t batteries^ what Is the most desirable storage room 
temperature? 

a. MO F c. 500 F 

b. 350 F d. 600 F 

32. Temperatures In tire storage areas should not exceed 

a 400 to 500 p. iOO to 700 f. 

b. SCO to 600 F. d. 700 to 800 f. 

33. Uhtch canodlty should be stored in a cool and dry warehouse? 

a. Dry*€ett batteries c. Perishable subsistence 

b. Tires and tubes d. Photosensitized naterlals 

34. uhat percentage of engines stored In dehumidified storage should be checked annually? 

a. 1 c. 3 

b. 2 d. 4 

35. Fiber rope must rot be stored near 

a. tires. c. engines. 

b. tubes. d. batteries. 

36. Which connodlty should be stored In a coot dry warehouse and protected from direct sun 
rays? 

a. Cabte c. Dry<e1t batteries 

b. Lunter d. Fiber rope 

37. Which Is a trvw statement concerning outdoor storage area for petroleum products? 

a. Storage area must have a cinder base. 

b. Storage area should be located near wasteland. 

c. Drainage Into any sewer system Is prohibited. 

d. Drainage ditches rust be connected to a sewer system. 

38. In storage of frozen subsistence^ hew much celling clearance should be allotted for 
air circulation? 

a. 6 In c. 2 ft 

b. 8 In d. 3 ft 

39. Uhlch factor can cause rapid spoilage of frozen subsistence? 

a. Improper air circulation c. Improper tilting 

b. Loose stacking d. Quick freezing 

40. In frozen storage* the purpose of the 4**1nch watt clearance Is to provide 

a. an Inventory aisle. c. .1r circulation. 

b. an Inspection aisle. d. pest control. 

41. Storage temperatures for alt frozen subsistence oust NOT be above 

a. 00 F. c. tO<>F. 

b. 50 F. d. 250 F. 
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4?. The length of storage for semlperlshablp products Is estimated from the date of 

a. receipt. c. packing. 

b. shipping. d. actual storage. 

43. Which factor causes canned butter to be destroyed? 

a. Moisture c Freezing 

b. Heat d. Light 

44. Which fictor causes rapid spoilage In canned foods? 

A. Heat c. Moisture 

t>. Ll^t d. Air 

Note: Questions 45 to SZ require you to Identify the storage facility (a*e Ulow) In 
which the respective conniodlty should be stored. 

a. Refrigerated space d. Controlled*h(jRld1ty warehouse 

b. Closed shed e> Fire-resistant building or warehouse 

c. Barricaded Igloo 

45. Dry-cell batteries. 

46. Uell'Seasoned lumber. 

47. Photosensitized materials. 

48. Paints. 

49. Lubricating oils. 

50. E'^s with HE cofliponents. 

51. Plywood. 

5?. Molding and frame stock lumber. 



Total Points: 52 
* # * 
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PRESERVATION* PACKAGING, AND PACKING 



6M. INTRODUCTION 

Rough handling dnd exposure to extreme climatic conditions are two coinmon problems to be 
facej In the naving and storing of military supplies and equipment. In view of th1s» the 
krmi forces have given much time and thought to the development of packaging methods to 
protect materials against deterioration and damage In any climatic area. Supplies that are 
ruined or damaged because of faulty packaging can have a disastrous effect on a tactical 
situation, since one failure In the logistical effort Is one mistake too maoy. Tim will not 
permit the requisitioning or replaceMnt of damaged Items when It Is a matter of life or 
death. In general, nCO P4030.36, sets furth the objectives that all tiarlne Corps material 
will be afforded the degree of preservation, packaging, and packing required to prevent 
deterioration or shinment damage due to ha;:ards to which material Is subjected during 
shipment^ handling, and storage. 

P';OTECTIOn OF SUPPLIES OURItlG KANOUNG* SHIPMENT, AND STORAGE 

a. Procedures 

(1) Pr otect Ion requlrenmnts . The nature of an Item determines the type and extent of 
IfTe protection required to meet shipping, handling, and storage conditions. 

(2) S election of leve l s of prot ection. The selection of appropriate levels of 
protection depends on the ct^iidTfTons expected during shipment, handling, and 
storage of the material. Thf^ guidance outlined In I1C0 P40^.36 Is designed to 
assist In the selection of levels which will meet specific shipping, handling, and 
storage conditions. 

b. level of protection 

(1) Level A - Maximum Protection . The decree of proti»ct!on required against the most 
severe conditions known or antlclpatej to be encountered during shipment* 
handling* and storage. Items awarded preservation, packaging, and packing level A 
are designed for direct exposure to all extremes of climatic, terrain, 
operational, and transportation environments witr*out protection other than that 
provided by the package and packing. The conditions to be considered Include but 
ari not :im1ted to the following: 

(«) Multiple rough handling during t^nsportatlon and 1n*trans1i storage front 
manufacturer to user. 

(b) Shock* vibration, and static loading. 

(c) Environmental exposure oaring shipment or transit where port and warehouse 
facilities are limited or nonexistent. 

(d) Loading on shipdeck, transfer at sea* helicopter delivery* and offshore or 
over^the^bcach discharges to the ultimate user. 

(e) Special package and pack features for field and combat operations. 

(f) Extended open storage In alt climatic zones. 

(g) Static loads Imposed by stacking. 

(h) Final destinations where handling and storage condUlons are unknown. 

(2) Level B ■ I nterr.Kid1atc P rotection. The degree required for protection under 
con JTTTbhs "known to be lesiTSVere than those requiring level A but more severe 
than those for level Tn general^ the following criteria will determine the 
requirement for level St 

(a) flultlple tiandtlng durtn^ transportation and In-transtt storage* 

(b) Shock, vibration, and static loading of shipment worldwide by truck* ralU 

aircrdft^ or oCean trar^i^port. 




(c) Favorable warehouse conditions for extended periods. 

(d) $tack1ni} and supporting superimposed loads during shipment and extended 
storage. 

(3) Level C - Minimum Protection. Mlntmum protection will be used w'nenever the 
prevnTThg TbgTsltTcs sysFem permits use of this degree* based upon the 
considerations stated within. In general the following criteria will determine 
the requirement for this degree of protection. 

Use OT consumption of the Item at the first destination* 

(b) Limited shocks vibration^ and static loading during the limited transportation 
cycle. 

(c) favorable warehouse envtronnent for temporary periods (less than stx (6) 
months). 

(d) Effects of environmental exposure (luting shipment and In-transit delays. 

(e} Item characteristics which require no special or peculiar preservation, 
packaging^ or packing provisions. 

(f) Stacking and supporting superloposed loads during shipment and temporary 
storage. 

(4) Industrial Packag ing. Industrial packaging «t111 be used, whenever logistics 
conditions JtJstTfy and may be used to satisfy any decree of protection when the 
technical design details of the package meet all conditions of the level of 
protection specified. Industrial packaging must protect It^rns against physical 
and environmental damage during shlpttent^ handling^ and storage. In general: 

(a) Items will be given the degree of protection normally employed by the supplier 
to afford protection agalns^ corrosion^ deterioration, and damage during 
shipment. 

(b) Protection will be that used for distribution directly to a using customer or 
for subsequent redistribution as required. 

(c) Uholesaie assembly bulk^type packaging practices such as tho:»e used In 
Interplant and tnterplant shipments to Jobbers are not accei^tabU unless they 
are the usual tradd practices for selected comnodltles. 

(d) The technical requirements will be Incorporated In standardization and 
acquisitions documents where applicable. 

(e) Specific Industry standards such as Electronic Industries Association or 
Aerospace Industries Association Standards may be used» where appropriate* 

(f) ASTM 3951*S2 Is an acceptable reference document for Industrial packaging. 
UeH defined Individual company standards meeting the minimum requirements of 
ASiri 3951-82 may also be used. 
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Figure 6-1 Illustrates the three levels of protection afforded In packaging o^ Items of 
su[q)11et. 
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Fig fi-T. Levels of preservation and packaging. 
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6-3- PACKAGING OPERAUON 



a. Cleaning process* Thorough cleaning by an approved process Is the first essential 
:>per4t*nri fn any effectTve packagini] cycle. Contaminants or contanlnatlng residue. If left on 
lh<* MjrfflCe of an Mm^ will render ';uboeqtjpnt packaging Ineffective. The approved 
cleanlna process and mat^irlals to be used are prescribed In KtL-'P*116_. There Is no single 
cTpanfn^} process which will be appltcdble to all Items and surfaces. 

{I) Conditions governing the process choice. Unless the proper process Is applied, 
more ham tnan good may result. ' fHe cToice of a cleaning process will depend on 
the following: 



(a) Material composition of the item. 

(b) Nature of the Item's surface. 

(c) Complexity of construction. 

(d) Nature of contaminant to be removed. 



le) Portion or area of the item requiring cleaning. 

(f) Degree of contaminant present. 

(g) Availability of cleaning materials and equipment, and hazards Involved.. 

(?) Cleaning applications . Items should be cleaned by a process or a conblnatlon of 
processes wnlch wfH accomplish thorough cleaning without damage. 

(a) C leaning solvent . Items requiring this type of cleaning should be cleaned In 
Cleaning solvent and drained. The Initial cleaning, when other than pressure 
spray Is used, must be follovied by a s^ondary cleaning In another tank of 
clean solvent. Items with critical surfaces must be cleaned In perspiration 
and fingerprint remover. First clean the Items with cleaning solvent then 
linnerse them \n fingerprint remover and agitate for 2 minutes to remove 
fingerprints. Rinse In a second tank of clean solvent for at least 1 minute 
to remove the fingerprint residue. After rinsing Is completed, remove the 
Items and allow excess solvent to drain off. 

(b) Vapor decreasing . Cleaning with this process applies to Items of simpte 
construction when the contamination conshts of oil, grease, or other 
contaminants which are soluble In vapor solvent or readily removed. 

(c) Alkaline cleaning. This process of cleaning Is the oldest and most widely 
used system for cleaning metal. It Is accomplished by Iwnerslon, soaking, or 
pressure spray of alkaline cleaner MIL-^C*5543 , or P-C-^436_, and rinsing In 
clean water above 180^. for alkaline Immersion cleaning, lower the Items 
Into the hot alkaline solvent and soak 2 to 10 minutes depending on how badly 
they are contaminated. Then remove the Items and place tnem In the hot rinse 
for approximately 1 minute. 

(d) El ectric lean i n g. Items are Imn^sed In a solution of platers electrocleaning 
Compound (P-C*535_), making the Items an element of an electrochemical cell. 
The electrocleaning process is followed by rinsing Items In clean hot waier 
above IQO^F. 

{e) Emulsion cleaning . Items are cleaned by pressure spray or Immersion soak It 
grease-cleaning solvent of emulsion-type compound P-^C-444_^ at room 
temperature. Cleaning Is followed by a rinse In hot water above IQO^F. 

(f ) St eam cleaning . The stea^^^c1ean1ng process may be used by subjecting the 
TTems to steam alone or to steam with added steam-cleaning compound P*C-437_. 
If the steam^cleanfng compound ts used, follow with cleaning by steam oloneT 

(g) Abrasive cleanlp q. Abrasive cleaning breaks down solid, tightly adhearing 
contamfnants on item surfaces by blaMing them at high velocity and Impact 
wUh hard or Mift granulatPrJ p^rtic1e^i. 

D rying procedure . It 15 necessary to dry parts imnedlately after cleaning to remove 
cleaning 'solvents and residual moisture. The selection of the drying procedure to be used Is 
at th<s discretion of the officer In charge unless otherwise directed. The au=^horl2ed drying 
procedures are prescribed In paragraph 3-3 of HIL-P-116 , and detailed applica 'on techniques 
are found )n MCO P4030.31 . 

6-4 



ERLC 



12b 



c. Pre$ervatfve. A preservatfvt H tteflrwd as "a imterfal *^tch^ ^en applied to another 
naterlaT* will protect the latter fron deterforatfon." To prevent dettrforatfon, 
preservative compounds n^fch form a coating around the Items are needed to protect 
them. The application of preservative should follow the cleaning and drying operation 
as closely as possible and should be scheduled so the overnight e^posurn of 
unpreserved Items Is avoided. Preservatives are classified into two groups: those 
for ivtal and those for nonmetals. 

(1) Preservatives for nonwetats may be apptlen at the time of mnufacture or later. 
Tney are 1nfen<Ie<rio prSVIde protection to Items that are subject to deterioration 
by hrr.dlli.g^ ilryness> aglng^ fimgws growth^ rotting etc. Examples of these are 
molstureproof Ing and fungus^proof Ing materials and woo4^ leather^ and textile 
preservatives. 

(2) Preservatives for metals are classified as either permanent or temporary. 

(a) Permanent preservatives for metals are normally applied at the time of 
manufacture of the Item. Thiiy do not need to be removed before the Item Is 
used. 

(b) temporary or P-type preservatives for metals are applied after manufacture to 
Items with corrodlble surfaces. They are generally oily or greasy In nature 
and usually must be removed before putting the item Into use. Table f^*l 
Illustrates the groups of teo^orary P-type preservatives. 



Table A-1. P^type netal Preservative Groups 
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d. Method of unit protection . The proper application of the methods and materials o*^ 
unit protection wiii neip to fnsure that cleaned* dried* and preserved Items remain In a 
usable condition after overseas shipment or long-term storage. 

(1) Terms and definitio ns. 

(a) Unit protection . That protection given to an Item by the use of appropriate 
wrappings* cutftloning Interior containers* and martting for Identification^ 
preceded by an necessary cleaning* drying^ and application o^ preservatives. 

(b) Unit package . A unit package Is the first tie* wrap* or container applied to 
a single item ov multiple thereof or to a group of Items* preserved or 
unpreserved* which Involves a complete and Identified package. 

{c) Intermediate packa ge. An Intermediate package Is an Interior container n^lch 
contains two or mre Identical unit packages and bears adequate Identification 
of the Contents. 
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(?) Fictors governtng the seUctton of the method of unU protectton . These four 
factors govern your selection ot tne metnod or unit protection: 

(a) ^onyusUlon of the jtem. Whether the ftem fs metal or nonmettt. 

(b) Nature of the |tein. Poes the item have a critical or noncrttlcal surface and 
what Is the effect of water and vapor on the Item. 

(c) roi..truct to n of the Item . Hhetlr;r the Iten Is simple or complex tn 
conslructT^n. 

(d) leveT of packaging regutreH . Whether the Item ts to he packaged leve^ ft^ T 
or industrial packaging. 

(3) Baste methods of unit iw'gtectton . The methods o^ preservation are established by 
WTTliary specif icatton HTL^/'^Tre and consist of six basic methods (f^g The 
basic methods are: 




(a) Method T. Hethod I with a hard-drying^ thin-film preservative P-1 or P-l<» Is 
wIdeTy used for preserving metal parts* Tn selecting the type o^ preservative^ 
you m\%t deLrmlne If ^he Item can he used without preservative removal. If not^ 
then a soft film preservative must he used. Hethod 1 must be of such a nature 
that depreservatlon by means of solvents^ vapor degreasers^ or alkali 
meta^-cleaning compounds will not damage the Item nor Impair Its operation, 
figure 6-3 Jlfustrates an Item with method I preservation that can be used without 
depreservatlon. 
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Fig S*3* Application of method 1 using a hard-rfrying preservative* 



tb) Method !A . This method U a water- vapor proof enclosure 1n which the Items are 
placed for storage or shipment, with or without preservative coating. 
Originally intended to prevent corrosion on metal parts, it Is used without a 
contact preservative to keep fabric, paper, plastic, and other nonmetalTIc 
Items clean and dry rfurlnq shipment and storaqe. The ^closure may he a r1f|irf 
container, or a water-vapbrproof barrier depenttlng on submethod being used. 
There are seven applications of suhmethods of method and tHey are employed 
with or without contact preservatives as required except submethod TA*f where 
a preservative Is always used, 

Submet hod rA**) . Rigid metal container, sealed. 

Submethod lA-S . Rigid container Mterns immersed In oil-type preservatives) 
seared. TTiis stAmethod always requires the use of preservatives (fig 

Submethod IA"8 . Mater-vaporproof bag, sealed. 

Submethod TA-I3. Rigid container, other than all metal, sealed- 



Submethod IA'14 . Container, bag, container. 
Submethod lA 'l*^. rontalner, bag. 
^ubnteth^d_ I_A-Jfi. Floatlnq bag, sealed. 
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Fig 6-4. Sutmethod IA'6 (Items limersed tn preservatives). 



(c) Itethod IB . Strlppable coitpound coated by dipping the Item In a tank of melted 
pustic heated to specified temperatures. Coated Items must b4 blocked, 
braced, or cushioned to Insure that static load on the compound does not 
exceed 30 pounds per square Inched (psi). In no cas. should the silnlmum 
thickness of the coating be less than 0.025 Inch. This method can be 
accomplished by dipping the Item In the compound or by wrapping the Item and 
sealing the wrap by dipping. 

(d) f tethod Ic . riethod IC consists of enclosing the Item In a waterproof barrier. 
The type of waterproof barv'ler depends on the submethod to be used. Method IC 
protects the Item from water but not from water vapor. There are seven 
applications of method IC used with or without a preservative: 

IC^l. Greaseproof, waterproof bag, sealed. 

IC*2. Container, bag, sealed. 

lC-3. Waterproof bag sealed. 

IC^4. Rigid container, other than all metal, sealed. 

IC-7. Blister package, multiple-compartment, individually sealed. 

lC-9. Skin package, waterproof; grease proof-^vacuum formed. 
IC-lO. Skin package waterproof, vacuum-formed. 

(e) Metho d tl . Ma ter^ vapor proof barrier with deslccant (with contact preservative 
when required), ^^ethod U is used for Items of highly critical nature which 
require the highest degree of protection from damage by water vapor, and 
mechanical or electrical Items which cannot be treated with preservatives. 
Since corrosion of an Item will not normally occur when a relative humidity of 
30t Is maintained, method U affords complete protection by keeping the 
humidity below ^hls level, usually ZOX. The effectiveness of method 11 
preservation rests upon five factors: 
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(1) The voTume of enclosed space« 

(2) ^he surface area of the enclosing barrier. 

(3) The tMter vapor transmission rate of the enclosing barrier* 

(4) The moisture content of the Iteiu and dunnage at the time of preservation* 

(5) The quantity of deslccant used* 

There are %u submethods of application of basic method II preservation. For a list 
of these sii^nethods and their use$» refer to the current edition of HCO P4030*:^T* 



(f) mthod III * Method III provides mechanical and physical protection only and 
does not afford any protection against water* water vapor* fiimes» or 
atmospheric gases* Mechanical and physical protection Is provided by typing^ 
wrappInQ^ cushioning^ blocking* bracing* palletizing* boxing^ etc* Items 
packaged by method III are generally those of noncrltlcaT nature made o^ 
corrosion-resistant metals or Inert nonmetals such as crockery* ceramics* or 
nonoptlcal glass* 



6-4* PArtCING PRINCIPLES /WO STANDARD SHIPPING; rDNTAINERS 
a* Levels of packing * 

(1) Level A* military p ack. Th< degree of packing which will Afford adeouate 
protection during shipment* handling* indeterminate storage* and worldwide 
distrloution (fig 

(2) Level B, ilmfted military pack . The degree of packing ^ich will provide adeouate 
protection against damage during multiple shipmwits In i4iich shipping and handling 
will be under cover and storage In warehouses or othei structures providing 
equivalent protection from the weather. 

(3) Level C, minimum military pack . This level of packing will provide adequate 
protection against damage during direct domestic shipment from the supply source 
to the first receiving activity for immediate use* This levels as a minimum* must 
conform to applicable carrier rules and regulations and may be the supplier's 
commercial pack When such neets the requirement of this level. 

(4) Industrial Packing * This level of packaging will be used *4ienever logistics 
Conditions justif'y* 





ri<j fi-*^. I evels of packing. 
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^* T yp^s of loads . The term "type o*^ load** refers to the physical characteristics of the 
Item as u contributes to the support of» or Hanage to the container- "There are three types 
of loads; type 1» type ^nd type 1 (fig fi-fi). 

tT) Type 1 (easy load l. This type of Toad consists of a single Item or single 

interior cortainer which provides complete an't uniform support to all faces of the 
shipping container* The contents are of moderate density and are relatively 
sturdy, tramples are: wood or metal chest* toolkits, and canned or hoxed Items 
padc^J In a fiberboard box that completely fills the outer shipping container. 

(2) Type 2 (average ToadK This type of load Is composed of more than one item or 
^.nterfor container which gives some support to all faces of the shipping 
container. The contents are of moderate density and relatively sturdy. Some 
exanples are; goods In mtal cans which are not packed In an Interior container, 
bottles Individually cusloned, hardtfare In cartons^ etc. 

(3) Type 3 (difficult load) . This type of load gives Mttle or no support to the 
snipping container. The contents can be extremely heavy» Very fragile, IrregirUr 
In shap^, bulk materials which are free to shift and flow» or a combination of 
several of these factors. Some examples are: rlvets» hoUs, and nuts, delicate 
Instruments^ machined parts, and assenrtilles. 



c. Sequence of packing operations . Since packaging alone cannot proVtrfe a^7 the 
protection needed for tne Shipment and storage of military 1tem$» It must he supplemented by 
adequate packing. Packing Is defined as *the application or use of exterior shinping 
containers and assetnblles of Items or packages therein together with any necessary hlocking, 
bracing, cushioning, weatherproof Ing, exterior strapping, and marking cf the shipping 
Container. Hll'tary packing Is accomplished througn the use of some or alT the following 
steps (fig 6-7*}. 

(1) Selection and use of exter^r shipping containers. 

(?) Assembling of Items or packages Into the container. 
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Fig 6-6, Types of loarfs. 
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(3) Blocking, bracing, or cushioning the Items or packages within the container 

(4) Weatherproof Ing the contents* 

(5) Strapping the container* 

(S) Harking the container for content Identification* 
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Fig S*7* Operations Involved In packing* 

d« Selection of co ntai ners. In selecting an e^terlot* container, you niust relate the type 
of loafi To fFTe co'ntaTner- "Several factors nwst be considered, the characteristics of the Item 
u b« packed and weight of the article* Weight Is one oi the most Important factors* When 
thu' choice fatls between the use of two or iMre different containers, each offering the sar.f6 
fle^roo of protection, you should choose the container that will keep tare weight and cube to a 
MinlniUii- Tare weight Is the weight of the container only; cube refers to the amount of space 
occupied by the container* Table 6-2 gives a par fal listing of the containers suitable for 
levol A, B and C Shipments* 
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Table 6-2. Containers for Level A and D shipments 



Specification Nunber 


Rescript ion \ 






PPP-B^58S 


Box» Uoodr Ufrebound 


PPP-B-S91 


Box» Flberboard^ Uood-Cleated 


PPP-B-601 


Box» Uood» Cleated Plywood 


PPP-B-»;21 


Box» Mood» Na^ied and Lock Corner 


PPP-R-A^ 


Box* Fiberboard 


rrr o v*iv 


Box» F1berboard» Corrugated^ Triple Wall 


1*14 L V Vb^vV 


Crate* Uood* Open and Covered 


ppp^o-Trtt; 


Drums^ Metal Shipping^ Steel (over 12 and 
under 55 gallons) 


HIL-C-104 


Crate» Uood» Lumber and Plywood Sheathed^ 
Nailed and Bolted 


HlL-C-3774 


Crate» Hood» Open IZ^QQQ and Io^qqq 


MlL-D-$054 


Drum^ Hetal*Sh1pp1n9 and Storage 


MlL-B-17757 


Box» F1ber» Corrugated (Modular Size) 


MIL-C -22806 


Crate» Sheathed^ Mood» Ulrebound 


MII-B-2619S 


Box, Hood-cleate<t» Skidded^ Luad-bearing Base 


MIL-B-400030 


Druin» Plastic ntolded polyethelene 



(1) Nailed wooden boxes * As an exterior shipping container* the nailed wood box Is 
the most fFequently useC $iiall shipping container* Additional Information on 
materials and construction requirements » styles^ and Intended use of nailed wood 
boxes can be found In section 111 of tttO P4030*21_ and PPP-6-621_* 

(2) Sheathed and unsheathed crates * A crate Is a container formed of frame members 
whkh prt'tect and sustain the contents against damage due to hazards encountered 
In transportation* handling* and stor^ige* Crates must be capable of withstanding 
extreme shipping handling and storage conditions (fig 6*8)* 




Fig 6-^8. Sheathed and unsheathed crates* 
6-1^ 
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{3) Flherboard hojjes . Fiherboard boxes are the lightest and least expensive. There 
are several Tinttatlons consiitef *<hen you u%b fiberhoard containers. The 
nDtlnim Might of a fiberboard box and its contents Is 1^0 pounds for domstic 
sblppmt and 110 pounds for overseas sblpnent. Type 1 and ? loads are the only 
ones permitted to be packed In this container. Fiberhoard boxes are mde of 
V-board tihich is 4 heevy-^duty highly weathe^ resistant board, or W-board which Is 
a low^r strength, highly weather resistant hoard. These containers nay be used as 
interior or exterior containers but the primary use of boxes made of V-board Is 
for overseas shipment and those m4e of W-board for domstic shlpmont. 

(4) Wirebound wood boxes . A wirebound wood box consists of face boards that form the 
sides, top, and bottom with two or more binding wires stapled to the boards to 
form a mat or blank. These boxes are used for export Shipment of materials 
weighing not more than 400 pounds. When properly designed, these boxes may carry 
either type 1» tyre or type 1 loads. For type 1 and t loads* the contents must 
fit snugly into the boxes and give support to all facts of the container. 
Additional Infomatlon on wirebound wood boxes can be found in section til of MCO 
P4030.21_. 

t^) Cleated panel boxes , rieated boxes are made by attaching wood cleats to sheets of 
plywood, fioerooard, or other similar material to form panels that are later 
fastened together at the cleats to form a container. This container has complete 
coverage of all faces. It has good water and moisture resistance when the panel 
materia^ Is of water-resistant type. When plywood Is used, these containers have 
a high resistance to mashing at the corners and will withstand severe dropping. 
Cleated panel boxes consist of 11 styles, A throu^ K. Styles A and R are 
designed for both overseas and domestic shipments and styles C through K are ^or 
domestic use only. Fiberhoard cleated panel boxes are Hmitefl to type 1 and ^ 
loads and to weights of 400 pounds for domestic shipment and ^00 pounds for 
overseas shipments. Plywood cleated panel boxes can carry the three types 
loads and up to 1,000 pounds for both domestic and overseas shipments (f tg ^^). 




Fig ^^9. Overseas style of cleated panel boxes. 



(6) Triple-wall corrugated fiberboard boxes . A triple-wall corrugated fiherboard box 
1S a container ,iQ(ie of triple^wail corrugated ^*herhoard and It consists of three 
sheets laminated to four flat facings resulting in a relatively sturdy structural 
material. These boxes are suitable for difficult heavy loads that require 
exceptionally large containers resistant to sudden forces, are highly resistant to 
compression, and able to sustain heavy loads for ^ong periods of tine, ^hey are 
light in weight and smaller In ciibe than wooden containers and have cushioning 
characteristics due to the corrugated stock from which *^hey are hulU. 

6-S. SPECIAL-PIIRPOSF rONTAlNERS 

a. Hetal drums . All cylindrical inetal containers of more than lo-gallon capacity are 
generally cTassirted as drums. Drums are usually ma4c of steel or alloy. 




b. Shipping and storage nietals drums (HTl-D-6054) . These are reusable containers 
Incorporating a fully removable cover inMn ^ bolted or twist-lock closure. Rolling hoops 
Increase the strength and serve to anchor Internal dunnage through the use of split steel 
locking rings ii^hlch fit within the rolling hcops. These containers come in various sizes 
ranging from 3* to SO^gallon capacity. The Inside diameter ranges from 10. SO to 30 Inches and 
the insfde height from 8.08 to 41.12 inches. These containers are suitable for the packing of 
delicate Items which require a high <Jegree of protection froct physical* chemical* and 
mechanical damage. 

c. Metal drums SS-gallon (PPP-D-729 ) . These drums are intended for use In the 
shipment of noncorrosive materials* 

d. Fiber drums. Fiber drums are cylindrical containers with bodies made of fiberbjard. 
These drums areTow In tare weight* dustproof* waterproof* and can be easily opened and 
closed. Fiber drums should be used In lieu of metal drums* whenever possible* to save Initial 
costs. Unless otherwise specified* drums should be provided with a full open top (fig 6-10 
and table 6-3). 

Table 6-3. Fiber Drums (PPP-D-723) 
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Fig 6-10, Typical closures of fiber Jrums. 
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e. Pat>er^tpptnq »cks . Paper sacks are custo«-i«^de* flexible conUfners madft from ^ to 
6 pites or wans iyr specified papers. They have a low care weight and offer an fcnooitcal way 
of consolidating powdered and granular materials for shipinent. Their single limitation Is 
that the weight of contents must not exceed 110 pounds, t^ten using these sacks* you should 
Insure that the top and bottom of the sack are properly closed (fig 




Fig 6-11. Types of paper shipping sacks. 



f. TeKtllt, Inirlap, cotton, and waterproof laminated bag s. These hags are constructed 
frm burlap cToth, textile laminatea to paper* or otner suitable material. The choice o* 
ptoper type, class, grade, and style of bag depends on the requirements of t^e product t*. Se 
packed, such as the moisture or water resistance, strength, sifting* etc. Tor specifications 
and uses of these bags, refer to NTO P4O30.^1_. 

^-6. BRACING, BLOCKIKG, CUSHIONING, WFATHERPR00F1N6, AND STRAPPING 

a. General . After the correct type of container has been selected, you iftjst then 
determine the correct method of putting the items Into the containet" to prevent damage from 
jolting and weather. 

b. Blocklng^ and bracing . Blocking and bracing provides physical and mechan1c;*l 
protection by means or firm rigid materials which prevent fi^ee movement of the Item within the 
container. Figures 6-1? through 6- IS Illustrate methods of bracing and blocking applied 
during packing. 




Fig *;-l?. Vertical use of tie rodSt ^1g '^-V^. Diaoonai use of tin rods. 
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rig fi-l4. Blocking find hrficing fig fi-i^. Blocking inH bracing the Interior 

on Item to a skid hase. of a Hrtim wtth the use of Interna] 

locking rings. 

c. Cushion Ing . Cushioning Is the protection given an Item against physical an«1 
twchanlcaT damage by means of absorbing the energy of shocVs and vibrations throu^ a gradual 
but Incre^^slng resistance to the movatient of the Itoi. Figures through <5*1<I Illustrate 
methods of cushioning. 




CUSHfON iiooct 



fig fi*T6. rushton blocks between Interior *g f*-!?* Susp'>ns1on» Item cushioned 
and exterior container. by frouncing on s|yr1ngs. 
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Ftg 6*18. ttep cushioned by shock mounts. Fig 6*19. 



Flotation* Item encoiqpassed by 
cushioning material. 



<J. Heather proOflnfl . Water In Its dlffarent forms U the main ddmaglng factor In climatic 
exposures. Ix^osure hazards are controlled by preservation and packing and by using 
itfater-reslstant exterior containers and waterproof barrier material. Figures 6-20 through 
6^24 Illustrate irtethods of waterproofing. 






Fig 6-20. Interior shroud. 



Fig 6-21. Crate liners. 



Fig 6-22. Crate top covers. 






Fig 6->23. Individual packages waterproofed. Ftg 6*24. Case l^ner. 



ing. Strapping Is the process of reinforcing containers with steel straps* 
bands, or filament tape. The sUe and type of containers will determine the 
placement of the strapping. 



e. Strapp 

wire, oefaTTTc uanas, gr Tiiameni ^«pc* 

nuLtber and the placement of the strapping 
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6-7. REUSABLE CONTAINERS 



a. General . The materials saved from In-^shlpfnents can often be usert for ouUshlpments. 
Care shouin be taken In the opening and removal of the contents of ^ padcage to preserve the 
packaging mater at as inch as posslhle and to cause the ^east damage posslhTe to the 
container. The following Items should be saved If at all possible: 

(1) Barrier mterlals. 

(?) Cushioning materials. 

(3) Cleated fiberboard and neta^ containers. 

(4) Wooden containers. 

(5) (food blodclng and bracing materials. 

b. Conservation yd maintenance of metal drums . You should do your utmost to conserve 
metal drums because of their cost to the government. When empty, returnable drums must 
be closed tightly and returned promptly. They should not he cleaned, rinsed, or contaminated 
by filling with any other HB^erlal. Drums should be Inspected as soon as returned^ cleaned 
fronptly^ have necessary repairs made, repainted^ and placed In dry storage with all openings 
tl^tly closed. Be careful ^en handling a returnable drum because the cofliiodlty shipped In 
It may have been poisonous liquid, acid, or other dangerous material. Exercise care In 
opening and closing these drums. App'fy necessary ICC Empty fautlon labels. 

c. Wooden boxes and crates . If care Is exercised In opening these containers, they can 
' reused and thereby save money for the fiovernment, tnglnes^ transmissions^ transfer 
assemblies, and axle assemblies are packed In reusable containers, and these should be saved 
for reshlpment. Care In opening and the use of proper tools In opening containers will aid In 
saving containers for out-^shlpfMnt of similar Items. Normally containers are martted to 
Indicate *'reusahle* and **do not destroy**: however^ ^t Is up to the Individual to determine If 
a box or container Is reusable even thou^ It Is not so marked. Figure Illustrates types 
of reusable containers. 




rfg fi-***;. Types of reusaMe containers. 



MARKING FOR STOnAfiF! AND SHTPMrNT 

a, Ma rk Ing n aterla^ . ATI markfng materials (js*^H rtust pUhi>r hf* as sppcf^feH to 
tflL-STp-l?'^ or approved t>y proper authority* Marking materials may he HIvlHeH Into 
waterproofing materfaH^ stencMfng materials, ohMterating niatfjrlais^ anrf tags or Tahft's, 

(1) Wiiterproof (ng materials, 

(ai Spar varnfjH '^1^'!'*' 1. ^bls varnls*^ i'^ lisM ^'or wat*^rproo^1nrr of ext**r1or 
con^^TnWr mar^^fngs aoT lahels. It 1s suftahle for us^ 1n hoth eitpOseH anf< 
rov(^rcH ^.torago ar^as • 

fh^ Arrylic roaHnq roninnunH, This coating rnnpoun/f 1s cl*?ar anH 

viafor'-r>.. • .Unt" TT serves thp ^anw* purpnso an Spar varolsh un<\ also prevents 



(c) Adhesive^ cenulos<» nitrate h^se * "rhU materffil fs used fipply lah**ls 
containers ann to waterproof thftn. "^he dua^ purpose nf fhls ma^erf*^ mak^^s 
economtcal and handy for use. 

fd) Adhesive and protecttve coating material Thfs material is used not on^y as 
an adhesive but also to waterproof tags and markings. 

(?) Stencn materials . 

(a) Stencil Inks (TT-1"'^68 , and ^'T'l^S^ T'hese Inks are weather-resistant, 
fast-dryrng, and have a fiat finish. They are made In black, white, red, 
yellow, green, blue, gray, and orange, for narking fliierhoard or wood hoxi^s, 
black Is generally used. Separate Inks are made for use on porous and 
nonporous surfaces. 

(h) Stencil lacquer ^TT-L-?0 \ . This material Is weatl4er-res1stant and 

fast*oYylng. Tt is fntended for use on prined metal surfaces, preferably 
zlnc-chromate primed. 

(c) Stencil enamel frr^nyto 1. A synthetic glass enamel fhat Is weath<*r-res1stant 
and fast-dryfng. Thfs enamel Is suUahle for use on exterior and Interior 
wood and smooth metal surfaces that have heen previously primed. 

(d) Rasollne-soluble paint (HlL-P-no83 "^hls paint Is used when markings are 
applied directly tn equipment such as vehicles. At destination^ the markings 
can he removed with the use of gasoline. 

(3) ObTlteratIng materials Uhose that blot out, erase, nr cover upU Oulck-dry'ng 
opaque pamts and lacquers approximating the co^'or of the container (when 
approved) may he used as ohllteratlng Iqaterlats. Lusterless lacquer conforming to 
specification TT-L-40 » and a stenciling and obliterating water emulsion paint 
conforming to specifications M1l-P-S?108_» are examples of obliterating materials. 

(4) Tags and labels . 

(a) Tags {mj-T-81 ) . Cloth or paper shipping tags must he either White or 
manlTa. Hetal shipping tags must he corrosion-resistant. Tags should he 
attached to Items with corrosion -resistant wire or twine as specified. 

(b) Labels . Labels must be made of white paper and have a smooth finish- "^hey 
are used on interior packages, pa per -^wrapped rolls, unpacked Items and^ under 
certain conditions^ on shipping containers. Lahels applied to level A packs 
must he waterproofed by floating the entire outer surface of the lahet with 
waterproof lacquer, varnish^ clear acrylic coating compound, or label adhesive. 

b. Mark Ing requirements . According to the current edition of MlL-STD-ro^ marking must 
he done by tne use of TaT^eis, stamping^ stenciling^ printing, nr tagging. Except for piece 
number, total pieces, and weight and ciihe Information^ bandfettering or writing cannot he used 
unless specifically authorized. 

(1) Condition of surfaces to he marked . All surfaces imist he clean and free of oil, 
grease, and any marks not applicable to the shipment. Advertising matter and ease 
markings are permitted. The required markings mutt he of a different color than 
the advertising matter i4ien they cover part of the advertising. 

(?) Legibility. Markings must be clear, legible, nonfadlng. and durable. The co^or 
Of a^] markings must be h1ack. except when applied to surfaces on which black Is 
not legible. 

c. Size of marking . 

(1) linless specified otherwise In MIL-STn-l?q, lettering for all markings must be In 
capital letters of equal height, and proportional to the avallahle space nf the 
container. 

(?) Lettering for markings, other than the address, should not be less than or 
more than 1 Inch In height. The lettering may be reduced to 1/4 Inch In height 
when necessary. 

(31 Lettering for address markings and for labels or tags imist he not less than in 
point type (1/8 Inch). On metal ta^s the minimum sire marking Is Inch. 
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<)♦ Identification * The following identification markings must be applied, as required, 
to all containers, palletized unit loads, and unpacked iteins* Refer to figures 6^26 through 
t'ZB for illustration of the markings described below* 

(1) Stock nwiber * This identification marking is required and should he the national 
stocK nmber* When the NSN is not available, space should be left on the 
container for later placement of the same* In such cases, the manufacturer's part 
number is used and a space left inoeHlately above such nuflt)er for the NSN* 

iZ) Item descriptlOTi * Item description Is the name and necessary a/^ectives of the 
Item or pari* Tt is required at all times* 

(3) Quantity and unit of The quantity is the number of items in a unit 

package, shipping container, bundle, or secured lift* The unit of issue is a 
standard or basic quantity In which an item of supply Is divided. Issued, or 
used* This is a required marking* 

(♦) level of preservation and date * This required marking consists of the level of 
preservation and packaging, the level of packing, and the month and year of the 
earliest interior package* 

(5) Gross weight and cube * 

(a) Gross weight is the weight of the contents, dunnage, and container* This is 
expressed in pounds to the nearest pound* 

(b) Cube is the Volume of space occupied by the container* Cubic feet are shown 
decimally to the nearest 1/10 of a cubic foot* 

(c) Gross weight and cube are required markings* 

(6) lot, batchy <wr control nmnbef * Used when specified or required* 

(7) Outside dimensions * Outside dimensions must be shown on all containers having a 
single ciimenslon of 7Z inches or over* These dimensions are shown in order by 
length, width, and height, in inches to the nearest inch* 

(8) SericT number * The serial nunber Is the nuntber appearing on the item as assigned 
t>y the manufacturer or Government for Identification or control purposes* 

(9) Special markings (iri>en applicable) * Special markings for the protection of item 
and Shipping container or to Identify sets or assemblies being shipped Rwst be 
applied when necessary* Special warnings must also be shown, as required, 
regardless of the destination of the shipment* 

(10) Address marking* Address markings must be applied to shipping containers by means 
of a Military Shipment label (DD Form 1387) or a Military Shipping Taa (DD Form 
1387*1)* Exceptions to the use of these tags or labels are bundles of lumber, 
^oose poles, and ties* Address markings for these items must be stenciled on the 
side directly below the Identification markings* 

(a1 Overseas address * The overseas address should contain thv^ following: 
2* TCN (transportation control nunfcer)* 
2* RDD or expedited handling code (when applicable). 
3* Project code when specified* 
4* Consignor, shown coded and In-the-clear* 

5. Transporatlon priority* 

6. POE/APOE: Port of embarkation/aerial port of entarkatlon. Show coded and 
1n-the*clear. 

7. POU/APOD: Port of debarkation/aerial port of debarkation. Shown coded 
and In-the-clear. 

8. Consignee, coded and In^the-clear. 
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9. Plect Hunger tnot required for Shipments of a single conmdity In standard 
pack containers or export shipntents of wood products). 

10. Total pieces (not required for export sh1|»nents of wood products^. 
Wel^t ard cube (not required for export shipments of wood products). 

fb) nowestlc address . The domestic address should contain the following: 
2- TCN (transportation control nui*er). 

RDD or Axpfdited handing code ^when applicable). 
1. Project code, when specified. 

4. From: Name and address of consignor 'coded and 1n*the*clearK 

^. To: Naite and address of consignee (coded and 1n*the-clear). 

Piece nufltber and total Pieces tnot required on full carload and truck load 
shipments of like Items). 

7. Uel^t and cube. 

(11) Pack Ina list . A packing list Is used on containers Packed with unlike Items 
Men a full description of the contents cannot be shown on the containers. 
One copy must be placed Inside the container on top of the contents and the 
other In a waterproof envelope which Is secured to the outside of the 
container In the most protected location. For overseas shipments, the outside 
copy Is further protected with a packing-list protects ^Ich Is secured over 
the packlng^llst envelope. 
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ITEM 
NO 


REQUIRED MARKING 


1 


IDENTIFICATION MARKING 


2 


CONTRACT DATA MARKING 


3 


ADDRESS LABEL (DD Form 1 387) 


4 


BAR CODE 



JMPTC 1232L 



Ftj fi-'^, Itfentlftcatton and contract marktnjs. 



RIC 



ItlNniKATION UMM 
AMKSS MAKIIM 




®* Spec ial Liarklngs . 

(1) Re sti jctlve markings. Restrictive iwrklngs arc for classified nateria], 
especially vaTuaMe Itens* and security Items- These narklngs must be of such 
nature as HOT to reveal classification or pemit ready identification of materlaU 

(2) Set or assembly marklnqs. Uhen a set or assembly Is placed In two or more 
contaTners* e"acli container nust bear* In addition to Its own nuciber* the total 
number of containers making up the set and the number of the set in each 
shipments A 2-Inch black-colored disc must be placed above the nutnbers on each 
container signifying that all containers In the set should be shipped together* 
Uhen machines are disassentbled for shlpinent and the component parts are packed in 
two or more containers* each container must bear the serfai number of the machine 
In addition to the regular set marking* 

(3) fragile Itens* At lea^* two surfaces of all rectangular containers or two equally 
space? poTnfs on the circumference of cylindrical containers packed with delicate 
or fragll* articles must be narked FRAGILE by the use of labels, stencils, or 
Imprints as applicable* 

(4) Ar row s* When the safety of the contents necesfltates that containers be stacked 
wfth the top surface up, two sides of rectangul^* containers and two equidistant 
points on the outside of cylindrical containers should be marked with the word UP 
and with an arrow toward the top of the containers* The length of the arrow 
cannot be less than 1 Inch and the steo not less than 1/2 Inch In width with the 
size proportioned to the available space on the container* 

(5) Center of balance * A one-Inch wide vertical line not less than three lnc**es long 
locating the center of balance should be extended up from the bottom edge of both 
sides of containers over 10 feet in length or those which are unbalanced* This 
line m st be identified by stenciling or printing in one^inch letters the words 
"CEWTER OF BALAliCE" immediately above or alongside the line* 

(6) B oxes and packages containing magnets* magnetron magnets* or magnetron tubes 
suitable for air shtpnient * These boxes and packages must be conspicuously marked 
on two opposite sides with a red caution label with white lettering (fig 6-29)* 




MAGNETIZED 
MATERIAL 

KEgWWYFHOM AIRCRAFT COMmSS DCTECTOBUNff 

at ti MAONETIZEOMATERtAL LABEL 



Fig 5-29. Caution label for magnetic equipntent suitable for air shlpaent. 



(7) Boxes conta ining magne ts not su itable for ai r shipme nt. Boxes and packages 
confaTffTng wagnets, magnelfon magnets, or tnagnctron tubes not suitable for air 
shipment must be conspicuously marked on two opposite sides with a red CAUTION 
label with white lettering (fig 6-30). 
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-CAUTION- 
NOT 

S L I r A [H F F O S M I P .M (. N T 
/lA MIMTAftY AIRCRAFT 



RED inifB£R3» IJt 
IWHITE CIRaC 



MAGNETIC EQUIPMENT 
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DO NO'^ STOR^ PARK 

w T n N M f r Y r [ t T c:) F 

. PARK [ [J AIF^CF^APT 
Of? CAF?GO 
WHICH MAV [3E AFFECTtD 



' WITH WRITS LETTER? 



Fig fi-M* Ciutlon libtl frr magnetic equipment not sultehle for air shipment* 

(6) Hethod IT nmriclnfl * Nethod II packages which are shipoing containers must bear a 
precautionary TabeU When Labels are not available^ a reproduction of the labe^ 
my be printed or stenciled on the conUlner with waterproof red Ink* Uhen there 
Is not enough space for labeling* the wrrds "Method 11 pack» 00 NOT OPEN ttNTlL 
REAOY FOR USE/ must he printed or stencOed on the container In letters as ^arge 
as space permits* 

Location of mariclnfls * 

(1) Boxes and crates * The top* hottom* and one end of boites and craties must be free 
or mifKings eJtTot *or special markings required for safe handling or by eJtlstIng 
regulations (fig f-.'l>* 




rfg f;-"!], n«s1c mirkfngs for bOMS ovwr "in cuhfc feet, 
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ta) Iden Jftcation narMng s. Stenciled or printed on one end and one side. End 
inaFNings are placed In the upper two-thirds of the end. Side parkings are 
placed On the side to the right of the marked end» on the left* upper 
t\^o-thIrds of the container* Containers of less than 10 cutilc feet do not 
re'iulre the end to be iik^rked (fig 6*31). 

(b) Contract data markln as. Contract data Is stenciled or printed directly on the 
container or*, when' applied to fiberboard containers^ may be shown on a 
printed* reproduced* or typed label, tiarklngs are placed below the 
Identification narking on the side of the container. Contract data may be 
Omitted from shiptients overseas whenever such data Interferes with thi 
placenent of handclasp emblems or other required markings (fig 6-31. C). 

(c) Address l abel or tag . For transportation priority 1 a red*bordered label or 
Eag fs used, for transportation priority 2 it is blue-bordered, and for 
transportation priority 3 the plain label or tag Is used. The label is 
applied On the identification narked side. 

(2) Ba rrels and drums . The identification markings on barrels and drums must be shown 
Tn the upper third of one side and on the top. On the same side, the address 
label must be placed In the piddle third. On the upper third of the opposite 
s1de« place the contract data. 

(3) Rods, sh afting, bars, etc . "fabricated rods, shafting, bars. etc.. which are 
shTppe^TwUtiout pacK1n9 must be marked with two tags securely attached to the 
article, one of which Is concealed by being bound to the article with burlap or 
other covering and each end of the covering securely fastened (fig 6*32). 

(4) i^eels of spools of cable and wire t^xcept barbed wire) . Reels or spools of cable 
and wire must be stenciled as specified for the sides of boxes or tagged in such a 
manner as to prevent the possibility of the marking becoming illegible during use 
of the reel or spools regardless of whether or not the spools or reels are 
enclosed within a shipping container. 

(5) Coils of wire . Identification and contract data marltings are applied on two tags 
secu'^eiy attached to the coll (fig 6-32). 

(6) Paper-^wrapped rolls . Rolls wrapped with paper are marked on one side 
(approximately i/^ of ctrcumferonce) by stenciling or printing or by a typed label 
which contains the identification and contract data. This combined marking must 
not occupy more thai one-third of the side of the roll* One end is marked with a 
typed label. This label should contain only the national stock nuniber and 
quantity. DD Form 1387 or DD Form 1307-^* is used for address markings (fig 6-32). 
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Fig fi-3?. Basic narklnjs for mUcellaneoiis packs. 



rfow ^hat you have completed the Wessons for this course* It Is tim to prepare for the 
final examlnatfon. Yol* best preparation will he to review the lessons until you can answer 
all of the questir^ns cjrrectly without reference to the tejtt. When you can do this, you may 
be sure ymi will have no trouble with the final ejtamlnatton. If you have the time available 
to yoj» :\ second reading of the chapters o^ the text will be helpful. Good luck on your final 
exarmat <ir(, 
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30. 3h 

WAREHOUSING OPERATIONS 
Lesson 6 

Preservation^ P^ck^glng^ ^nd Packing 
STUDY ASSIGNHEH;: KCI 30. 3h, Warehousing Oper^tlonS i ch^p 6. 

LESSON OBJECTIVE: Upon successful conpletlon of this lesson, you will able to Identify 
the ' " 



procedures used in required nethods of preservation, packaging, 
and packing and determine the correct placentnt and methods for marking 
of military supplies for storage and snlpnent. 



WRITTEN ASSIGNMENT: 

A. Multiple Choice: Select the ONE answer which 3EST completes the statement or answers the 
question. After the corresponding number on the answer sheet, blacken the appropriate 

circle. 

Value: 1 point each 

K Which situation requires level **C** protection? 

a. Favorable warehouse conditions for temporary periods 
b« Multiple rough handling during transportation 
c. Special package features for combat operations 
Multiple rough handling during fn^translt storage 

2. What level of preservation and packaging is applied to Items for whose final destl- 
nat on, handling^ and/or storage conditions are unknown? 

A b. 1* c. C 

3. Material to be stored for eittended periods of time under favorable warehouse conditions 
Is packed to what level of protection? 

a. A b. B c. C 

4. what Is the first essential operation in an effective packaging cycle? 

a. Dr/ing c. Identification 

Cleaning d. Wrapping 

5. Which cleaning solution Is i»sed for the removal of fingerprints? 

a. Steam vapor c- Fingerprint remover 

b. Gasoline d. Vapor emulsion 

6. When an alkaline method ts used for cleaning of material, the temperature of the clean 
rinse water should be at least 

a. 110*5 F. c- mo F. 

b. 150O F. d. 212<> F. 



7. Which cleaning proress requires the cleaning solvent to be at room ten^erature? 

a. Vapor c. Alkaline 

b. Emulsion d. Electrocleanlng 

8. Which subntethod of protection always requires the use of preservatives? 

a. c. lA-8 

b. IA-6 d. IA-13 

9. Submethod IA-6 requires Items to be Immersed In oil and packed In a 

a. seal -d waterproof bag. c. sealed rlqld container. 

b. container* bag. container. d. floating barrier. 

10. Which submethod requires items to be packed in a sealed water-vaporproof bag? 

a. lA-5 c. IA-14 

b* IA-8 d. lA-16 

IK Which method of protection requires the use of strlppable plastic compound? 

a. I c. 18 

b. lA d. tC 

U. Which method of protection provides ONLY physical and mechanical protection? 

a. 18 c. n 

b. IC d. in 

13. Which criteria requires level *'8" protection of supplies during handling* shipment* 
and storage? 

a. Favorable warehouse conditions for extended petMods 

b. Controlled warehouse conditions for temporary periods 

c. Limited handling during transportation and In-cransit storage 

d. Handling and storage conditions unkn(Mn 

14. In which situation will level C packing provide adequate protection for shliment of 
supplies? 

a. Direct domestic shipment to the first receiving activity for Immediate use 

b. Direct domestic shipment for long-term open storage 

c. Indeterminate handling* storage* and worldwide distribution 

d. Overseas shipments for storage In covered warehouse areas 

15. Which type load provides complete support to all faces of the shipping container? 

a. Type 1 (easy load) c. Type 3 (difficult load) 

b. Type Z (average load) 

16. Which Itemi constitute a type 3 (difficult) load? 

a. Metal cans c. Toolkits 

b. Machined parts d. Metal chests 

17. Which Is MOT a packing operation? 

a. 8Iock1ng and bracing c. Weatherproof Ing 

b^ Strapping d. Wrapping 
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IB* You are faced wtth the choice of two containers* each of which gives the same 
protection to an Um. You should choose the one that 

a. has the lowest original cost. c. will keep tare weight and cube to a mlnlatuin. 

b. stacks and handles the easiest. d. Is mare adaptable to the unit Toad. 

19. The iMXinum weight of a f Iberboard box and Its contents for domestic shipment Is 
pounds. 

a. 110 c. HO 

b. 12S d. 160 

20. Which box container Is unsuitable for shipment of type 3 loads? 



a. Wirebound wood c. riberboard 

b. Plywood panel cl4 



leated d. Nailed wood 

21. Tor export shipments* the maximum load weight In pounds for wirebount wood bO/^es Is 

a. 100. c. 300. 

b. 200. d. 400. 

22. Uhlch styles of cleated panel boxes are used for overseas shipments? 

a. A and 6 c. 6 through K 

b. A through 0 d. C through K 

23. Uhat Is the maximum weight of contents for paper shipping sacks? 

a. 10 lb c. 60 lb 

b. 25 lb d. 110 lb 

24. Uhlch container should be conserved ani reused whenever possible due to Its high 
Initial cost? 

a. Netal drums c. Wooden boxes 

b. Crates d. Tiber drums 

25. Which operation provides physical and mechanical protection? 

a. Weatherproof Ing c. Blocking and bracing 

b. Cleaning d. Strapping 

26. Which packing operation provides *nechan1cal protection to an Item by absorbing the 
energy of shocks and vibration? 

a. Blocking c. Strapping 

b. Bracing d. Cushioning 

27. What Is the prescribed color for cloth or paper shipping tags? 

a. White or manllla c. Blue 

b. Red d. Orange 

28. Lettering for markings of addreses on containers must not be less than In height. 

a. 3 In c. 1/8 In 

b. 2 In d. 1/4 In 

29. What Is the mlnlnuni height for lette, Jtarklngs on metal tags? 

a. 3/16 In c. 7/16 In 

b. 1/4 In d. 1 In 
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iihdt rtarkin']s ntay be applied to a packago by hand lettering? 



0. tdentif Icatton 
b. Stuck rmnber 



c. Contract 

d. Weight and cube 



V,. A 2^1nch black-Colored disc above the shipping packi"]e nurd)er on a group of containers 

Indicates 

a. alt the containers laust be shipped together. 

b. the Items should be shipped as soon as possible. 

c. the Containers are fragile. 

J. the containers laust be shipped by air. 

3:?. Uhen ^ coittaliier holds fragile articles, ho\ft nwny surfaces of the container should 
be narked FRAGILE? 

a. 1 c. 3 

b. 2 , * 

33. Uhi^n arrows on a container are used to indicate *'up/ what is the mlnimuo length of 
the arrow? 

a. 1 In c. 5 in 

b. 4 in d. 6 In 

31. Uhich narking is a l-inch wide vertical line placed at the bottoia edge of both sides 
of a Container? 

a» Set or assembly marking c. Fragile item 

b. Center of balance d. Contract number 

35. Uhat color parkings are used to indicate that a container holds magnets? 

a. Slack and white c. Red and white 

b. Blue and orange d. Red and black 

36. What is the proper place for Identification markings on the end of a container? 

a. lower one-third of the end c. Upper two-thirds of the end 

b. Center of the end d. lower half of the end 

37. Uhich marking Is placed below the Identification marking on the side of the container? 

a. Contract data c. Domestic address 

b. Special markings d. Shipping piece nutiiber 

3f^. Uhere Is the address label placed on the shipping container? 

a. On the identification marked side 

b. On the side above the identification markings 

c. On the side above the contract data 
'I. On the end with the special markings 

39. Where should the serial number be placed on shipping containers? 

a. lower rlght*hand corner of the container end and marked side 

b. lower left-hand corner of the container end and markra side 

c. Directly on the container side in the upper two^ thi^ ds 
rl. center of each end of the container 
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40. When using a label to mark the end of paper-wrapped rolls^ what Information should 
you enter on the label? 

a. national stock number and quantity c. Quantity and price 

b. Address markings d. Contract data 

41. Uhlch narking Is placed In the middle third of the side of a drum? 

a. Identification marking c. Contract data 

b. Address d. Uelght and cube 

]tote: Questions 4? to 46 require you to rnatch the appropriate method of protection (a*e 
below) to Its appropriate use. 

a. Method lA d. Method 11 

b. Method ID e. Method HI 

c. ttethod IC 

42. Maintain humidity below 

43. Provide physical and mechanical protection only. 

44. Protection from water but n^t from water Vapor. 

45. Protection for electrical Items which cannot be treated with preservatives. 

46. Protection from damage by water Vapor. 

Note: Questions 17 to 50 require you to identify the appropriate container (a-d below) to 
its appropriate use. 

a. Plywood cleated panel box c. Fiber drums 

b. Paper shipping sacks d. fiberboard boxes 

47. normal overseas shipment of semillquld materials. 

4S. Normal overseas shipment of hot*poured materials that solidify on cooling. 

4g. For shlp-nent of type U type *\ and type 3 loads. 

50. Used only for type 1 tind type Z loads. 
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APPEHOIX I 

CONDITION COOES (HATERIEL) 

No tes : lo be used only with 000 excess advice card» 000 excess advice deletion card« 
000 excess advice revision card« and 000 excess status card. 

Code Expanded definition 

N-1 rjew o t^ unused property In excellent condition . Ready for u$« and Identical or 

STe wTl 



rh^ercKangeabre wuh new 'items delivered Dy a manufacturer or normal source of 
supply. 

N-2 New or unused property In good condition . Ooes not quite qualify for N-1 

because siishtly shopworn» soiled* or similar* but condition does not Impair 
utility. 

N-3 Nev < or unused property In fair condition , soiled, shopworn, rusted, 

deteriorated, or damaged to the extent that utility Is slljhtly Impaired. 

N-4 New or unused property so badly broken , soiled, rusted, mildewed, 

deteriorated, damaged or Droicen that its condition Is poor and Its utility 
seriously Impaired. 

Z-} Used p roperty but repaired or renovated and In excellent condition. 

E-2 Used property whtch has been repaired or renovated and, while still In good 

usable condftton, has become worn from furtner use and cannot qualify for 
excellent condition. 

E-3 Used property which has been repaired or renovated but has deteriorated since 

reconditioni ng and is only in fair condition. Further repairs or renovations 
required or expected to be needed In near future. 

E-4 Used property which has been repaired or renovated and Is In poor condition 

from serious deterioration sucii as from major wear and tear, corrosion, 
exposure to weather or plldew. 

0-1 Property which has been slightly or laoderately used . No repairs required, and 

stiTT In excellent condition. 

0-2 Used property, more worn than C-1 but still In oood condition with 

considerable use left oefore any Inqiortant repairs would be required. 

0-3 Used property which Is still In fair condition and usable without repair, 

however soMwtiat deteriorated, with some parts, or portion worn* and should be 
replaced. 

0-4 Used property, which Is still usable without repairs but In poor condition and 

uhdependabie or uneconomical in use. Parts badly worn and deteriorated. 

R-1 Used pro pert y t still In excellent condition, but minor repairs 

requ irea— estimated repairs would cost no more than IMt of acquisition cost. 

R-2 U ^^ed prope r ty In good condition but considerable repairs required . Estimated 

cost of repairs would ne from in to zn of acquisition cost. 

R-3 Used property. In fair condition but extensive repairs required. Estimated 

repair costs would be from Zn to 401 of acquisition cost. 

R-4 Used_property, In poor condition , and reoulrlng major repairs. Badly worn and 

would siin be in douoirur condition of oepondablllty and uneconomical In use 
If repaired. Estimated repair costs would be from 26S to 401 of acquisition 
cost. 

$ Scrap > Material that has no value except Uvr Its basic material content. 

X Salva ge. Persona! property that has some value In excess of Its basic 

nSlcTTal content but which Is In such condition that It has no reasonable 
prospect of use for any purpose as a unit, either by the holding or any other 
Federal agency, and Its repair or rehabilitation for use as a unit, either by 
the holding or any other Federal agency. Is cttarly Impractical. Repairs or 
rehabilitation estimated to cost In excess of 651 of acqus1t!on cost would be 



9" 

considered clearly Impractical for purposes of this definition. 
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APPENDIX r 
COHOniOH COOES trtlLSTRIP) 

PURPOSE: To classify iMteriel In terms of readiness for Issue and use or to Identify 
action underway to change the status of materiel. 

CHARACTER : One digit* alpha. 

COLUMH POSITION : CC 7h 

Code Explanantlon 

A Serv1ceabTe*1ssuab]e without qualification . New» used» repaired, or 

reconditioned tiatertei wntcn ts servtceaDie and Issuable to all custoioers 
without limitation or restriction. 

B Servlceablfr-lssuable with qualification . New» used» repaired or 

reconditioned materiel which U serviceable and Issuable for tts Intended 
purpose but which Is restricted from Issue to specific unlts^ act1vU1es» 
or geographical areas by reason of Its limited usefulness or short 
servlce'llfe eitpectancy* 

C Serv1ceable*pr1or1ty Issue . Items which are serviceable and Issuable to 

selected customers^ but Which imst be Issued before condition A and S 
iMierlet to avoid loss as a usable asset. 

0 Servlceable^test/iBodlf Icatlon . Serviceable materiel which requires test, 

alteration^ modincation^ conversion or disassembly. This does not 
Include Items which laust be Inspected or tested limedlately prior to Issue. 

E Unserylceable-llial ted restoration . Materiel Involves only limited ejtpense 

or effort to restore to s*>rviceaDle condition and which Is accomplished In 
the storage activity where the stock 1^ located. 

F Unserv1ceah ^ e*reparable . Economically reparable materiel which requires 

repair^ overhaul^ or reconditioning. Includes reparable Iteas which are 
radloactlvely contaminated. 

G Unserviceable* Incomplete. Materiel requiring additional parts or 

components to complete the end Item prior to Issue. 

H Unser V 1 ceab le^conde mned . Materiel which has been determined to be 

unserviceable and Is uneconomical to repair— Includes condemned Items 
which are radloactlvely contaminated. 

4 Sus pended-ln stock . Materiel In stock which has been suspended from Issue 

pending condition classification or analysis, where the true condition Is 
not known. 

K S uspended* ret urns from customer awaiting classi fi catio n. 

L Suspended -lit laat ion . 

M Suspended- In work. 

H Suspended^-ammunltlon suitable for emergency combat u s^ onl^t Amun1tlon 

stocks suspended from issue eVcep't for emergency corii&anrse. 

0-V tio T assigned . Reserved for future assignment by OOD* 

U ^Re parable -repair cost ^^X to 251 standard un 1 tjjr Ice. 

Y ^Repa rable -repair cos t 261 to 401 standard unit price. 

^ ^Rgpa rable - re pair c ost AH to 651 stanr lard u nit ^J^ce. 

2 Reparable-cost of repairs above C51 of unit price. Total of repairs 

TnJfcated'Tn"remarTtsTreTJ. KeT; fO P4400*TI2 ". 

♦THESE CODES ARE TOR ItlTRA-MARINE CORPS USE OHLY. 
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Sf^f.^IAt "HANDLING CODES 

PURPOSE : To Indicate that eKt^rna' Cufttrol requfred prior to hiue, 

APPLICATION : Provfsfonfng division sha?! designate the new Item to be assigned a 
special-handling code. Technical support division shall assign a 
speclaUhandllng code to established Iten^. ^hey are loaded the master 
Inventory file item header record. 

CHARACTERS : One digit* alpha/numRrlc. 



Code Explanation 

1 T^echnlcal check required prior to Issue of item with serla^/^iSJir nurther. ((>ut 

Status Code KA In Initial status.) 

? Preservation and packing timt; required prior to Issue of Item wlfh serlaVOSnr 

nunber. (Put Status Code KA in Initial status.) 

Codes 1 and preceding 

4 Hazardous Item with ser taf/Ubrit nuntt)er requiring technical check prior to 
Issue. 

5 Hazardous Item with rerial/lnisi ni>'H^*r requiring packing and pr*>servat1on 
prior to Issue. 

6 Hazardous Item with seriai/US^**: number requtring both codes 1 and precnllng. 
7-<» (Reserved J 

A Technical check required prior to Issue of Itetn without serUl/lfSH^ nuirtber. 

B Preservation and packing time required prior to Issue of item without 

serlal/USHC nuirtber. 

C Codes A and preceding. 

D Hazardous Item without serlal/iISMr number requiring technical check prior to 

Issue. 

t Hazardous Item Without serlal/rJSHC nurther requiring packing and preservatfort 

prior to Issue. 

r Hazardous Item without nutriher requiring hoth codes A and 

preceding. 

G-Z (Reserved.) 
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APPENOIX W 
SHaF-LIFE CODES 

PURPOSE: To tndlcate the tine elenent before deterioration starts to become a factor. 
CHARACTER : One d1g1t> alpha/numeric 



Code 
Type I 


Code 
Typ? 


Shelf-Life 
II Period 


Table for Application of Condition Codes to 
Shelf Life 


0 
A 


0 


ftondeterloratlve 
1 Mnth 


Shelf Life 

Condition 

Code CxpUnatfon 




B 




2 months 


A Shelf life remaining Is more than 6 months 


C 


t 


3 months 


B Shelf life remaining Is frcm 3 to 6 months 


0 




4 months 


C Shelf llff^ remaining Is less than 3 months 


E 




5 months 






F 


2 


6 months 






G 
H 
J 


3 
4 


9 months 
12 ninths 
15 months 


Table for Application of Condition Codes to 
Potency Dated Medical Hateriel 

Condition Item Unexpired Potency Period 
Code Potency Period —Months remaining— 


K 
L 


5 


18 months 
21 months 


A IB months or more 
A 12 to 17 months 
A 6 to 11 months 


over 9 months 
over 7 ronths 
over 3 mnths 


M 

N 


fi 


24 months 
27 months 


18 months or more 
B 12 to 17 months 
B 6 to 11 months 


3 to 9 months 
3 to 7 months 
2 to 3 months 


P 

Q 


7 


30 months 
36 months 


C IB months or more 
C 12 to 17 months 
C 6 to n months 


under 3 months 
under 3 months 
under 2 months 


R 


8 


4d months 






S 


9 


60 months 







Note: 



Note: 



Shelf-Life Codes* upon assignment In the master Inventory f11e> are converted from 
the above codes to appropriate three digit numerical representation of number of 
shelf'llfe months as follows; 



Code 

000 

001-tZD 



Shelf-Llfe months 

Nbndeterloratlve 

1 month thru 120 months 



A11 users of Federal supply catalogs should report any differences on Items coded 
Jfio the Item manager for review. 



ierJc 



IV-1 



APPEWtlX V 
CYfLir SHIPPING DAY nOPES 

PURPOSE: This fs a local co<le used as an afd in scheduling shtpments to certatn 
g^grai^lcal areas. 

APPLICATION : Uttlfzed tn the MOUASP subsystem and maintained in the A*" address file. 

CHARACTERS ^ One dfgft» alpha. 

Code Exp Tana t ton 

A Ship on Monday. 

B Ship on Tuesday. 

C Ship on Wednesday. 

P Ship on ^ursday. 

E Ship on Friday. 

F Ship on Monday^ Wednesday^ or Friday. 

6 Ship on Tuesday or Thursday. 

H Ship every day. 
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APPEKDIX VI 
ERROR CODES 

PURPOSE: Primary error codes Indtcite the type of review action conducted which disclosed 
the error. Secondary error codes Indicate the factors that actually caused the 
error. 

APPLlCATlOH : Generated by MOHRSP for mnageiQent which will analyze md evaluate the 

Information contained In error listings for subsequent corrective action. 

CHJWACTERS ; Two digits^ alpha/nuottrlc 

PRIHARY ERROR CODES 

CODE EXPLANATIOH 

A Warehouse refusal that results In conplete stock denial. 

B Indicates error discovered as a result of a statistical seotpllng. 

C Indicates error discovered as a result of w«1l-to-^all location verification. 

D Indicates error discovered as a result of « special Inventory that was 

directed by the or other authority. 

E Warehouse refusal that results In complete found Issue. 

F Indicates late receipt report error. 

G Warehouse refusal that results In partial stock denial. 

H Warehouse refusal of bin replenlshmrmt notice *ZBI*. 

I Warehouse refusal of care In store n.ater1al. 

SECONDARY ERROR COOES 

CODES EXPLAKATION 

01 Material found on a location that was not loaded to the Item locator file. 

02 Material found In receipt warehouse holding area. 

03 Material found In receipt holding area. 

04 Material found it PP and P. 

05 Material found at repair. 

06 No material found. Use ifith complete stock denials when valid location Is 
cited tn 00 1348-1/481. Code A-0$VH-06-. 

07 Material found but no ILF loaded, -no record found-. 

08 Material found on the location Indicated on the picking tIcket/ZBI. 

09 No material found on location Indicated In the picking tIcket/ZBl. Material 
found on other location that Is loaded on ILF. 

To Partial quantity of ntaterlal found on location not shown on picking tIcket/ZBI. 

TT Material InproperTy marked* I.e. transposed digits as a result of repacking or 

NSN change that Is not recorded. 

12 Picking t1cket/Z8I produced with iuimy or non-e^lstant location. No material 

Is found. Use code AM2-A2/1M2-A2. 



13 Picking ticket produced wfth no location. No materfal founrf. Mse cod** 

A-i:i-A7. 

U Matorfal found on location hut ILF record reflects erroneous quantity. 

15 Deletion of erroneous ^IT trailer. 

1^ Consolidation of tidterla^. Elimination of multiple location within same area. 

17 No material found on location Indicated on picking tIcket/ZBl. Material found 

on other location that Is not loaded on the TLF. 

m Picking tIcket/TBI produced with Aumy or no location. Material *^our>d on 

location tha"- Is not loaded on the ILF. 

1^ Picking tieket/ZBl produced with dunvv or no locatl/vn. Material found on 

location that Is loaded on the TLF. 

20 A6 reject to irp. Ko ILF record. Use 

^1 Insufficient quantity found on bin replenlshinent notice or care In store 

material. 

2? Incorrect /Incomplete TLF trailer loaded. 

23 ' did not process - use code F-?1. 

H Shortage of shipment at traffic because of damage/pilferage. Hse code D-'^a. 
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MCI-CPl9a 



COURSE NUMBER 



COURSE TITLE 



TBOTT 



NAME 



SOCIAL SECURITY mWR 



1. Use this form for any questloos you may have about the course. Mrite out your question ana 
refer to the study unit^ work unitr or study queetion with id)ich ycu are having problans. 
Coiglete the self ^addressed block on the reverse side. Before mailingr fold the form and staple 
It so that HCI*8 address is tfKmring. AdUtional"8heets may be attached to this side o£ the t<xm. 



MV aUEOTICH IS; 



OUR ANSWER ISt 



SKUATURE (TITLE OH RANK) 



^rUDONTTt Detach and retain this portion. 



DATA REQUIRED BV THE PRtVACY ACT OF 1974 
(5 U.S.C. 522A) 

I* AimrWTYt Title 5, use, Sec. 301. Use of your Social Securit-Y Nigttjer is authorized by 
r.xrt^utive f)nJor 9397 of 22 ttov 43* 

2. I*RJNCIPAL KJRTOSE; The Student Course Content Assistance Hequesl is used to trananit infer- 
rration ccHK^jming student participation in JCI courses. 

3. twrtNE USE; This information is used by MCI rjersonnel to rcs^^rch stuttent inquiries. In 
scTO Cases inforrotio*! oontainerJ therein is used to upJatu corresi-jndence courses and individual 
student rcKX>rd& nuinbained by the Marine Corps Institute. 

4. MANDATORY OR WLUOTAPV 0ISCLD6URE AND EFFBCT ON INDIVIDUAL MOT PROVIDING INFOIWVTlOWt 
Disclosure is *^bmUry. Failure to provide infotnution rray letiult in th^ provision of inoonrlete 
service to your inquiry. Failure to provide your Social Security Nuntxsr will delay the 
prfx,Y*asinij of your as8i**tance request. 
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ORPANTMENT OF THE NAVY 

MAniNC COUP* INVTiTUTi 
M4RINC SARRACKt 
mo A tJJ% 
WAtHtNOTON. O C JOOti 



Of'FiciAw autiNCfti 



pi PAKTMl Nt Of THC NAVT 




NAMl 




... 











DEPARTMENT OF THE NAVY 

MARINE CORPS INSTITUTS 
MARINC BARRACKS 

BOX 1775 

WAAHInOTOn d C ^ooti f*ovtAot ANortr^^Aio 

ornciAL Business 

^CNAUTV FQR PRIVATE U5C^ llOO 




THE DIRECTOR 

MARINE CORPS *A&«TrUVE 

BOX 177S 

WASHINGTON* O.C. 20QI3 



DETACH BEFORE MAILING 

I6u 



oouRSE Tins 



OCWlStE ALL PORTIONS CP SBTnON I 
Section I. St»*i«it Idcnttfinaticf^ 



Kflijt 








HOB 


SSN 




i-i 1 1 1 


REPORTING tfllT OaOB 





ZIP COD£ 



IHSnuCtlCKS; Print or type nam^^ rank, 
and acMreda clearly, li^lude ZIP O0D&. 
Ot/ Class ni neaervistd my use civilian 



Sectii^ 2. CHBCK ItlE APPROPRUVTE BOX AND HU* IN TKE APPROPRIAIK SPACTS* 

BDft AmUlAF AND GU\$S I T RESIDE HUUNES tHlS ftWH HUfT ^ BE SIGNED BY IHT OGmAMDI]«} CfFI(2R Cm 
tOS FEPRESENTATIVEf *.e* THUNIHC MOO* 



i« Q DTmiSION Please rnint an cxtcnsiofu 

twill be grar j\ if already exiendionJ 

2* □ >miCE OF aXJRSe amFriO« - Final Dtam sent 

L(n . INof exam will be ^t 

if'eKam not recciv«] at HCI*) 

L Q RFSftdfiX^ Stur)^ haa oaurse n^terials 
,joe pn^je ;-3 of MCT Catalog for eligibility 
tor reenroltjiEnt^l 

4. □ OVERDUt: rtNAL ma - Last ll^iar) lessor^ 
^rnt on . Please aend ^an, 

D Please sand nettt ANSWER SHEFIS. 

64 Q rioase ocnd nussinq oourue imterials {Not 
iricluJed in mirsc (iackaqej 
.i^soons Muukil Other 



Jcial Saotrity NiiiE^ri I U I U I I I I 
8, n^Tras (explain) 



2. 


On » 


3, 


C 


4. 


L 




Q 


6. 


p 


7, 


E 


8. 





Note: This torn will not be 

retartKd kf/ fCK If requost 

18 vMuif tTanf).i(Tt)on will Sl^WlWE-TnU^* OR RPKK 

ijn matt UAR f^r on iMUS*" BE (X) cm RQ>RESHirATlVE) 

1 r^itm* 



DATC OOMPLETO) 



ORJoniATOR OOOE 



Student: Oet^cN 4nd retain thfs portfon. 

DATA REOUIREO 8Y THE PRIVACY 4CT OF 1974 
;^ U.S.C. S22A) 

K AUTHDftlTY: Title 1, USC* Sec- 30K Use of your Scc1<1 SecurUy Number authorized by ,^ecut1i^e 
Order 9397 Of 22 Nov 43. 

2. PRINCIrAl PU(^POSC(S): The Student Requett/InQulry Is used to tr^nsiiU Infomtlon concerning student 
partklp^tfon In HC1 courses. 

3. ROUTINE USE(S): Thit Information Is uteti by liCl personnel to research tt»*dent Inquiries. Jn tome 
'lam InfonMtlon contained therein It uted update IndWIdual student records nalntAlned by the Marine 
Corps Institute. 

4. WNOAtMV Oft VhLUNTARV DISCLOSURE AND EFFECT ON INOtVlDUAl NOT PROVIDING INFDRHATlON: Disclosure 
Is volurtary. Failure to provide }nfo**ihat1on may result In the provision of Incomolete service to your 
Inquiry. FaUure to Provide your Social Security Number nMI deiay the Processing of your Inquiry request. 
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DEPARTMENT OF THE NAVY 

MAftlNC CORP« INSTITUTE 
MANINK •ARRACKS 
•OX t774 

WASHINQTON. D. C, 30011 POStAOi and riis i>aio 

DIPAWTMINt Of tHI NAW 

IXH* II? 

OFFICIAL aUSINCSS 
FCNAUTY FOR FRiVATE USE. «S00 

THE DIRECTOR 

MARINE CORPS INSTITUTE 

BOX 1779 

WASHINGTON. D^. aOOIS 




ATTEK. REGISTRAR 



DETACH BEKGRE MAILING 
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